Only from antenna specialists... 


Standardin 
: professional 


New! 


SERIES 


No more compromises 
with quality, perform- 
ance or value. You get it 
all with our PRO-5000™ 
VHF and UHF professional 
mobile antennas. All new 
A/S design from the ground- plane up for 
optimum reliability. 


Triple O-ring seals — runs rings around others 
for superior protection from water and other 
contaminants. 

100% factory-tuned and locked coils for long- 
term frequency stability. 

All internal connections soldered or press-fit 
for electrical integrity. 

Clean, contemporary, functional design 

Stainless steel whips: VHF models DURA-CON* 
plated for highest conductivity. 

Power rated 150 Watts; VSWR less than 1.5:1; 
Gain 3 dB (VHF); 3 dB or 5 GB (UHF). 


@ member of the ALLEN TELECOM GROUP 


the antenna specialists co. 


Unique! 
DURA-FLEX’ 


SERIES 


For industry standard per- 
formance and beyond — 
especially in duplex 
communications systems 
and high vibration en- 
— vironments — choose 
Antenna Specialists’ exclusive DURA-FLEX- 
equipped mobile antennas. 


Exclusive A/S DURA-FLEX elastomer shock 
absorber completely eliminates RF duplex noise 
associated with conventional metal springs, 
especially with high vibration vehicles or terrain. 

Over 30 VHF and UHF models, all standard 
mounting configurations, for virtually any pro- 
fessional application where reliability is 
mandatory. 

Electrical and mechanical specifications meet 
or exceed all industry standards. 

Stainless steel whips, in choice of high- 
conductivity DURA-CON® or black chrome finish. 


 Stepes of Quality 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-39596 « Tel. No. 216/349-8400 « Fax No. 216/349-8407. 


the Antenna Soeciaists Co 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


Clock/audio-level/ 
cross-mute display 
optional 


Vega’s C-5111 10-line/4-frequency console 


ega‘s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line /four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simuleast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


S& SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


= TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


m= Instant-PTT switches for each 
line 


®  Line-activity LEDs (function 
on all lines, selected or not) 


m Heavy-duty 120/240-Va- power 
supply (also runs on 12 Vac) 
Options 


@ DCA-3 external three-line 
adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


= DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


IMEC A IT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Mobile Radio 


Volume 11, Issue 3 


features 


10 Assign POCSAG group 
calls for information 
services 

James W. Marion and John 
Lewis 

Here is how carriers can over- 
come problems inherent in 
POCSAG group code assign- 
ment and select an appropriate 
solution to send information 
services to subscriber groups 
with a minimum of airtime. 


Using Sinap voting 
combiners in mobile 
radio networks 

A.O.J. Woodfield 

SINAD voting systems improve 
wide-area coverage on com- 
mon channels. Voting frees 
operators from selecting zones 
and channels. Diversity recep- 
tion can improve performance. 


IMCE/Spring show 
preview/guide 

MRT staff 

More than 300 mobile commu- 
nications equipment manufac- 
turers, distributors and service 
providers will convene at the 
Anaheim Convention Center, 
and many exhibitors will debut 
new products and services as 
they gear up for 1993. Use our 
pull-out map and exhibitor list 
to guide you through the ex- 
hibit hall. 


departments 


4 Editorial 


Emergency Medical Radio 
Service. 


6 Calendar 


On the cover: A customer service representa- 
tive at Mobilfone, Kansas City, MO, uses a com- 
puter to program the paging terminal with a tele- 
phone number and a pager’s preset capcode to 
direct messages to a subscriber. 


112 


113 


The journal of mobile communications technology 


8 Technically speaking 

Designing your own pads, 
part 2. 

83 News 

Uniden makes 220MHz 

equipment with open- 

architecture trunking. 

$4 Regulating technology 

FCC creates Emergency 

Medical Radio Service. 


85 


New products 

Coded Communications, 
Ericsson GE, SWS Security 
and Kyodo West are the 
“Readers’ choice.” 


87 
88 


Literature 


Feedback 


Business is growing moder- 
ately even in economic hard 
times. 


89 
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People 


Letters to the editor 
Combining antennas. 


91 


Classified ads 


Ad index/hot line 
Find advertisers quickly. 


What do you think? 


How does your salary rate? 


Mobile Radio Technology (ISSN 0745-7626) 


is published monthly for free to qualified indi- 
viduals by Intertec Publishing Corporation, 
9800 Metcalf, Overland Park, KS 66212-2215. 
Second-class postage paid at Shawnee Mission, 
KS, and additional mailing offices. POST- 
MASTER: Send address change to MOBILE 
RADIO TECHNOLOGY, P.O. Box 12960, 
Overland Park, KS 66282-2960. 


THE PRIVATE COLLECTION 
AFFORDABLE VOICE ENCRYPTION 


Selectone 


Anyone -eavesdroppers, competitors, news media or common 
criminals -has access to most two-way radio communications. 
That’s why Selectone’s new line of voice encryption modules are 
such a vital component in any mobile radio system. And our 
‘*Private Collection’’ of compact encryption devices doesn't 
represent a big investment on your part. Depending on the level 
of security required, Selectone offers two encryption types: basic 
8-code speech inversion, or a proprietary, digitally-controlled 
rolling code system with over 4 billion code keys. 


¢ ST-20 INVERSION SCRAMBLER is our lowest cost system. 
Measuring only 1.5”L x 0.85”W x 0.25”H, it fits easily in any radio 
and is virtually transparent to the end user. 


¢ ST-25 MOBILECALL* ENCRYPTION MODULE is a digit- 
ally-controlled, high security module that can be field programmed 
(with ST-905 Programmer) to provide over 4 billion code keys. It is 
the same size as ST-20 and is compatible with most radios including 
the new Radius” GP300. 


e ST-26 MOBILECALL* ENCRYPTION MODULE (for p200/ 
HT600) is similar to and fully compatible with ST-25. It is especially 
configured as a kit for the popular Radius” p200 and Motorola 
HT600 and MT1000 portable transceivers. 


* Radius and Motorola are registered tradamarks of Motorola, Inc.; Mobilecall is a 
registered trademark of Selectone Corporation. 


PHONE FOR FULL FACTS - 1-800-227-0376 


SELECTONE CORPORATION 

23278 Bernhardt Street, Hayward, California 94545 
PHONE: (510) 887-1950 FAX: (510) 887-4011 

IN CANADA: EASTCOM INDUSTRIES (416) 850-2550 
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E | ditorial 


Emergency Medical Radio Service 


New radio service 


The FCC has approved a new radio 
service called the Emergency Medical 
Radio Service (EMRS). 

The service was requested three 
years ago by the International Munici- 
pal Signal Association (IMSA) and the 
International Association of Fire 
Chiefs (IAFC) on behalf of their mem- 
bers who provide life support services. 
The FCC has designated IMSA and 
IAFC jointly as the frequency coordi- 
nator for EMRS license applications. 

A radio service is formed when the 
government issues regulations that 
define technical standards, operating 
characteristics, license eligibility and 
frequency allocations for a given type 
of radio communication. 

Radio users seek the formation of a 
new radio service when there is some- 
thing to be gained, such as quicker 
access to clear frequencies and less 
interference. 

Radio users within the EMRS will 
include “persons or entities engaged in 
the provision of basic or advanced life 
support services on an ongoing basis,” 
according to the FCC. Examples in- 
clude fire and rescue agencies of local 
government operations that have para- 
medics, emergency medical techni- 
cians, hazardous material teams and 
volunteer fire departments that per- 
form pre-hospital medical services. 

Previously, many life support serv- 
ice providers have used the Special 
Emergency Radio Service (SERS) fre- 
quencies for radio communications. 


Apparently, the SERS frequencies 
carry so much traffic that many life 
support service providers were unable 
to use them as freely as necessary to 
sustain their missions. 

One of the most often cited sources 
of interference to life support service 
operations on SERS frequencies is 
school bus radio communications. 
Others who share SERS frequencies 
include veterinarians, handicapped 
persons, disaster relief organizations, 
beach patrols, establishments in iso- 
lated places, communications standby 
facilities and public communications 
facilities repair services. 

In creating the new radio service, 
the FCC will reallocate some SERS 
frequencies and add some frequencies 
from the new 220MHz land mobile 
radio band. 

The formation of the new radio serv- 
ice reflects the inability (or perhaps 
sometimes the unwillingness) of some 
SERS licensees to coordinate their ra- 
dio use with life support service pro- 
viders. To give them the benefit of the 
doubt, there may be technical reasons 
why some users would be unaware that 
their radio operations were interfering 
with communications among life sup- 
port service providers. 

To the extent that this new radio 
service solves the life support service 
providers’ radio communications prob- 
lem relative to other radio users, cre- 
ating the EMRS is a good idea. 

Interestingly, the EMRS is being 
created at the same time the FCC is 
proposing to consolidate the now-20 
private radio services into three: Pub- 
lic Safety, Non-Commercial and Spe- 
cialized Mobile Radio. 

SERS licensees, including life sup- 
port service providers licensed in that 
service, might be expected to be con- 
solidated into frequencies allocated for 
the Non-Commercial Radio Service. 
Consolidation can be expected to 
sweep EMRS licensees into the Public 
Safety Radio Service where they will 
be accorded a higher priority for pro- 
tection from congestion and interfer- 
ence than they would be in the 
proposed Non-Commercial Radio 
Service. 

This likelihood makes the creation 


of the EMRS right now all the more 
opportune to life support service pro- 
viders that use radio communications. 

For the present, EMRS licensees 
stand to benefil through access to 
shared public safety “pooled” channels 
that are not available to life support 
service providers as SERS licensees. 

There was a lot behind the creation 
of the EMRS, including a perceived 
public need, the IMSA and [AFC peti- 
tion, Congressional support and finally 
the FCC action on Jan. 14, 

We hope those who are on the re- 
ceiving end of life support services will 
be better served as the result of im- 
proved radio communications that the 
new EMRS is intended to deliver. 


Cellular health risk 

As this column is being written, TV 
programs are reporting assertions some 
people are making that portable cellu- 
lar telephones represent a health risk. 

We've seen these reports on all of 
the over-the-air networks, network af- 
filiates’ local news programs and 
several cable networks. 

Some of the news reports we've seen 
took care to point out the difference 
between hand-held telephones, against 
which claims of illness and death have 
been made, and mobile telephones, 
against which (as of now) no com- 
plaints have been lodged. Other reports 
were illustrated, perhaps carelessly, 
with video showing people using mo- 
bile telephones, possibly conveying the 
wrong impression. 

We would be interested in receiving 
from our readers copies of any clip- 
pings, articles and technical papers on 
the subject of the potential health risk 
posed by the energy emitted by radio 
equipment. 

What will affect the industry the 
most as far as this health question is 
concerned is the public perception, 
which, unfortunately, may not be based 
on correct information. Nevertheless, 
it helps to have the most accurate and 
up-to-date information available. 

—Don Bishop 
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ALL YOUR 
CLIEN 


GET Moto 


Scrambling For Everyone, Only From Transcrypt. 


Up tll now, scrambling for some of your customers has 
been a mixed blessing. When it worked, it was great. When it 
didn't, you heard about it. Well, say goodbye to that, Introducing 
scrambling that works for everyone, every time, only from 
Transerypt International. 


can, thanks to continuous syne encryption from Transcrypt. 
With continuous syne encryption, the signal is continually 
being verified, If an interruption occurs due to marginal signals, 
hand-offs or step-ons, signal reacquisition is immediate, so your 
customers Can continue to communicate with minimal message 


With some systems, slow recovery times from loss of signal loss. This system is the perfect solution for customers with voting 


; ] often means the signal or trunked systems, or who broadcast for long periods of time. 
4 is lost forever. And that And it works in existing or new systems. 

§ has kept many of your Continuous syne encryption from Transcrypt International. 
+ } customers from The end of scrambling problems for your customers, And you. 
4 scrambling their signal 

T 


successfully. Now they FOR INFORMATION, CALL 1-800-228-0226. 


TRANSCRYPT 


| N TE RON AT 1 OON AL 
THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 


1620 North 20th Street. Lincoln. NE 68503 (402) 435-400 FAX (402) 435-6780 
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C alendar 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, Dallas Convention Center, Dallas. Contact: 
202-785-008 1. 

17-19—Western States Regional Conference Associated Public-Safety 
Communications Officers Meeting, Hyatt Regency, Phoenix. Con- 
tact: Deborah L. Overton, 602-256-1029. 

21-24—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans. Contact: 214-235-0655. 

23-25—International Mobile Communications Expo/Spring, Anaheim 
Convention Center, Anaheim, CA, Contact: 303-220-0600. 


April 

19-22—Supercomm and Telocator Wireless Conference, Georgia 
World Congress Center, Atlanta. Contact: 800-326-8638. 

21-23—North Central Regional Conference Associated Public-Safety 
Communications Officers Meeting, Radisson Inn Bismarck, Bis- 
marck, ND, Contact: Lyle V. Gallagher, 701-224-2127. 


May 

12-14—Mobile Communications Conference, sponsored by the Na- 
tional Association of Business and Educational Radio (NABER), Hyatt 
Regency Hotel, San Antonio. Contact: 800-759-0300. 

16-19—East Coast Regional Conference Associated Public-Safety 
Communications Officers Meeting, Cavalier Hotel, Virginia Beach, 
VA, Contact: Bill Marriott, 804-247-8431. 

18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Meadowlands Hilton, Secaucus, NJ. Contact: 
Stuart F, Meyer, 703-281-3806. 

26-28—RadivComm, Metro Toronto Convention Centre, Toronto. Con- 
tact: Lisa La Prairic, 613-233-4888. 


June 

29-July 1—Utilities Telecommunications Council Annual Meeting, 
San Antonio Marriott’ Rivercenter and Convention Center, San 
Antonio, Contact: Rita Clark, 301-621-7802, 


-) ° S.R. McConoughey, P.E., Mobile 
Gaithersburg, MD 


July 
18-22—Forestry-Conservation Communications Association, Jack- 
son, WY. Contact; Don Pfohl, 602-644-3166, 


August 

8-13—Associated Public-Safety Communications Officers 59th Na- 
tional Conference, New Orleans Convention Center. New Orleans. 
Contact: 800-824-1850. 


September 

21-23—International Mobile Communications Expo/Fall, Philadelphia 
Convention Center, Philadelphia. Contact: 303-220-0600. 

28-Oct. I—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans. Contact: Telocator, 800-326-8638. 


October 

6-9— Industrial Telecommunications Association Annual Meeting, La 
Quinta Hotel, La Quinta, CA. Contact; Barbara J. Levermann, 703- 
528-5115. 

12-13—SMR/Private Carrier Management Conference, Loews 
Coronado Hotel, San Diego, CA. Contact: 202-331-7773. 

16-21—International Association of Chiefs of Police Annual Confer- 
ence, Cervantes Convention Center, St, Louis, MO. Contact: 703-836- 
6767. 


November 
19—Radio Club of America Awards Banquet, New York Athletic 
Club, New York, Contact: 201-652-6811. 


1994 


February 

7-8—AMTE\X, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition, Marriott on 
International Drive, Orlando. Contact; 202-331-7773. sing 
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Meet the "Top Gun Scrambler" 
For the Radius" P200 
and Motorola® HT600* 


oF 
MoT O55 


The Cypher-MxX Variable Split Band 
Scrambler is close to digital in security, 
but without the drawbacks of processing 
delay, lost speaker recognition and reduced 
range. The MX P1283 is an SMT/PCB module 
housed in a replacement front cover for either 
a Radius P200 or Motorola HT600. And ina 
showdown, Cypher-MXvss is quicker to install. 


For Straight Shooting Information 
Call Toll Free: 


1-800-638-5577 


3 Cypher-MX vsa 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 


In Canada Cal! Omni Provincial Electronic, Inc.: 
East /514-648-8432 © Central / 416-841-6740 © West / 403-291 -9639 or 604-589-3822 


Rear View with Mic, 
and Speaker Added 


* Motorola and Radius are trademarks of Motorola, Inc. 
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echnically speaking 


Designing your own pads, part 2 


By Harold Kinley, CET 


Attenuators and impedance-matching 
pads can be useful around the radio 
shop. 

Attenuators and pads are used for RF 
and audio applications, Eventually, you 
may need to build your own attenuator 
for a special purpose. 

In February's column, a few basics 
about L-pads. T-pads and w-pads were 
discussed that will help you when you 
build your own. 

The conversion of T-pads to z-pads 
and z-pads to T-pads can help you re- 
duce a combination of L-pad and a-pad 
or T-pad to one simple equivalent 2-pad 
or T-pad for impedance matching. 


Conversions 

Here is how to convert 7-pads to T- 
pads and vice versa. 

Figure 1A shows a T-pad with resis- 
tance labeled R,, R2 and R3. An 
equivalent 7-pad is shown at IB. 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg, SC. He is the author of Standard Radio 
Communications Manual With Instrumentation 
and Testing Techniques, Prentice-Hall, 1985. 


The x-pad resistances are labeled R,, 
Ry and R,. The figure’s formulas can be 
used to convert from a T-pad to an 
equivalent z-pad and vice versa. 

Using an electronic calculator with a 
memory function, it is casy to apply the 
formulas. Notice that in converting from 
T-pads to w-pads, the numerators are the 
same for each resistance calculation. 
The numerator can be stored in the cal- 
culator’s memory and reused for each 
resistance calculation. 

In the z-pad to T-pad conversions, the 
denominators are the same for cach re- 
sistance calculation. For these conver- 
sions, the denominator can be stored in 
memory for reuse. 


Practical application 

Figure 2A is a simple L-pad. 

The L-pad is used to match a 752 im- 
pedance to a 500 impedance. This pad 
attenuates the signal by approximately 
§.7dB. Because this is an odd value, it 
might be desirable to change the attenu- 
ation to an even value, such as IOdB. 

It would be impossible to build an L- 
pad to provide a bidirectional 75Q/50Q 
impedance match at a 10dB loss. 
Nevertheless, by using a z-pad with an 
attenuation of 4.3dB in cascade with the 
L-pad, an equivalent T-pad with 10dB 


Ra = RiR2+ReRs +RiRs 
a = a 
Tton ( Ry= FF +R2As +Pih 


= 2 EQNS TRESS 
Re = Ria on +RiR3 


RaRb 
Rz + Rp + Re 


Ri = 


a RpRe 
Re Ra +Rp +Re 


i Hee 
mm Ra+Rp +Re 


attenuation can be derived. 

A wpad with 4.3dB attenuation is 
shown in Figure 2B. The L-pad and 7- 
pad are connected in cascade. (See Fig- 
ure 2C.) Notice that Ry of the L-pad 
and R, of the z-pad are connected 
directly in parallel, 

These two resistances can be replaced 
with a single 600 resistance. R,. shown 
at Figure 2D. Upon further examination 
of Figure 2D. you will notice that a new 
m-pad has emerged. It consists of 
resistances R,. Ry and R.. 

Using the conversion information 
from Figure 2. the z-pad at Figure 2D 
can be transformed into a T-pad. as 
shown at Figure 2E. 

Upon further examination of the 
resulting pad at Figure 2E. you will no- 
tice that the two serics resistances R, 
and R, can be combined into a single 
resistance of 48.62 as shown at Figure 
2F. 

A simple asymmetrical T-pad has 
evolved from the combination of the L- 
pad at Figure 2A with the z-pad at Fig- 
ure 2B. The resultant T-pad maintains 
a bidirectional impedance match and 
provides the desired 10dB attenuation. 

Although there are formulas to use to 


fcontinued on page 79) 


Figure 1. A T-pad with resistance labeled Ri, R2 and R; is shown at 1A. An equivalent z-pad is shown at 1B, The 7-pad resistances 
are labeled Ra, Rp and Re. The figure’s formulas can be used to convert from a T-pad to an equivalent x-pad and vice versa. 
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Save Your Batteries 
kor When You 


Really Need Them. 


Use X-Tra Talk, trom Centurion. 


OW you can make 
Ne your batteries 
are ready when you 
need them 

It's simple. When 
operating trom your 
vehicle, make it stand- 
ard procedure to power 
your two-way portable with X-Tra Talk tpatent pending), the 
battery eliminator from Centurion. 

X-Tra Talk plugs into your vehicle's lighter (or any other 
[2-volt source) (0 give you hassle-free operation for as long as 
you need to talk. No worries about power drain. No problems 
with reluted weakening of signal. 

And best of all, no surprise battery failure down the line 
when you really need to use them 


Because X-Tra Talk gives you: * Maximum power output 
from your radio * Extended battery life * Protection against 
reverse polanty and current surges ¢ Compatibility with 
virtually all popular two-way portables 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of battenes failing when vou need them mest. 

X-Tra Talk. Another bright idea from Centurion, your 
two-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
battenes and power packs. 


CENTURION INTERNATIONAL, INC. 
Power When You Need ft. 
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Assign POCSAG group calls 
for information services 


Here is how carriers can overcome problems inherent in POCSAG group 
code assignment and select an appropriate solution to send information 
services to subscriber groups with a minimum of airtime. 


By James W. Marion 
and John Lewis 


Carriers increasingly are offering 
value-added information services to 
standard alphanumeric paging to at- 
tract and to keep more alphanumeric 
subscribers. 

These alphanumeric services aid in 
overcoming common objections to al- 
phanumeric use, such as the difficulty 
of sending alpha pages and higher 


MULTIPLE 
BATCHES 


SYNC 
WORD 
32 BITS 


SINGLE 


EAMBLE 
BATCH ee 


576 BITS 


SINGLE 
FRAME 


service fees. In addition, information 
services can aid in increasing monthly 
service revenue for the curriers. 

Many information services are com- 
monly available, such as sports news, 
headline news briefs, stock informa- 
tion, local weather and traffic. The 
typical information service is broadcast 
every fifteen minutes and is received 
by a large group of pagers at the same 
time. 

A pager must be assigned to the same 
POCSAG address code, also called a 


FRAME 1 
2 WORDS | 2 WORDS 


FRAME 3 
2 WORDS 


FRAME 2 
2 WORDS 


WORD 1 
32 BITS 


ADDRESS FLAG 
BIT 
18 ADDRESS BITS 
FUNCTION BITS 
BITS 20-21 
10 CHECK BITS 
BITS 22-31 


FRAME 4 
2 WORDS 


capcode, to receive the page at the 
same time. Moreover, use of a com- 
mon group code allows the carrier to 
transmit the message only once, which 


Marion is manager of pager engineering at NEC 
America’s Mobile Radio Division, Richardson. 
TX. Lewis serves as manager of trials imple- 
mentation for the Worldwide Wireless Strategy 
Group of BellSouth Enterprises in Atlanta, The 
NEC Provider and Courier pagers are examples 
of alphanumeric pagers that use the POCSAG 
operation deseribed in this article to support 
group iMformation services. 


FRAME 
2 WORDS 


FRAME 5 
2 WORDS 


fh 


Figure 1. A POCSAG code transmission is composed of a preamble, a synchronization code and a minimum of eight frames numbered 
from 0 to 7. One frame consists of two 32-bit words. Many batches may be sentin a single transmission by inserting a synchronization 
code at the end of every batch until the final batch is reached. 
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ve has a new bidirectional amplifier 
>. And your profits. 


y. it's a repeater But it ¢ the first one with a 
cally keeps distortion to a 
minimum and signal strength to the maximum. In both 


directions. On as many as 40 channels. 


All Celwave BDA's are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900 MHz 
SMR/Public Safety bands. They're compact, single 


fae ve 


I 


/ 


DIVISION OF RADIO FREQUENCY SYSTEMS 
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saves much airtime when the message 
is sent to a large group. 

Carriers often face difficulties 
when setting up a large group of pag- 
ers to receive information services 
on a common group address code, 
or capcode. Most of the difficulties 
can be organized into two major cat- 
egories: problems inherent in 
POCSAG' group code assignment and 


THE PEAK PERFORMER. 


selection of appropriate solution. 


POCSAG description 

Before code assignment difficulties 
can be addressed, a background de- 
scription of the POCSAG code itself is 
required, 

There are 2,097,152 possible 
POCSAG addresses.’ Twenty-one bits 
are required to represent all possible 


MT-3 SERIES 
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(FCC/DOC APPROVED) re 


NTAIN-TOP REPEAT 


S— recuven e 
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TRANSMITTER and RECEIVER 
(806-869 MHz) 


USFS contract #54-3187-2-16 
GSA # GSOOK 93AG S0647 


THE ULTIMATE IN RUGGED AND DEPENDABLE SOLAR 


POWERED REPEATER COMMUNICATIONS 
Available in VHF and UHF (138-869 MHz) Combinations 


D= DANIELS ELECTRONICS 


43 ERIE STREET, VICTORIA, B.C,, CANADA V8V 1P8 
PHONE: 1-604-382-8268 FAX: 1-604-382-6139 (CANADA) 


PHONE: 1-206-671-8046 (U.S.A.) 
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POCSAG code addresses, At lcast 
three significant bits of the 21-bit ad- 
dress code are stripped from the code 
and used for frame assignment of a 
transmitted pager address. 

A POCSAG code transmission is 
composed of a preamble, a synchroni- 
zation code and a minimum of eight 
frames numbered from 0 to 7. One 
frame consists of two 32-bit words. 

Many batches may be sent in a 
single transmission by inserting a syn- 
chronization code at the end of every 
batch until the final batch is reached. 
(See Figure 1 on page 10). 

Of primary significance to informa- 
lion service group code assignment is 
the POCSAG frame. POCSAG is com- 
posed of frames because of its inherent 
time division operation. 

In the time division coding scheme, 
the POCSAG pager, upon detecting the 
preamble and “waking up” from the 
battery-save mode, will turn on for 
only one of the eight time frame peri- 
ods. The time-division method con- 
serves battery life because the pager is 
required to be in the ON state for only 
x of the total batch transmission time. 


Frame assignment 

How does a pager know to which 
frame it is assigned? 

Frame assignment is a function of 
the pager’s address code. A transmil- 
ted POCSAG address code is 32 bits 
long. Eighteen bits are used for the 
actual address code. 

The remainder of the 32 bits are used 
for error check bits, address flag, func- 
tion bits and parity bits. (See Figure 
1.) Three additional bits are derived by 
the pager’s frame assignment. 

The three frame assignment bits, 
along with the 18 bits transmitted to 
the pager, produce one of the 
2,097,152 possible paging addresses. 

The concept of frame assignment 
bits is a little abstract and bears further 
explanation. 

An identical 18-bit address code can 
be transmitted in each of the eight 
frames, but it represents eight different 
pager addresses. A pager assigned to 
frame zero does not respond to the 
address codes in other frames. 

In other words, the pager only re- 
sponds to a matching address word in 
its own frame. This frame is assigned 


ty Pay Z-Big Bucks 
‘gm, for Tone Panels? 


SHARED REPEATER TONE PANE OE ee See MODEL TP-154 
~ * 
—— ° ° ° 
| Mn ca lh a So as Ss) MALE RAST Siete een xMT_ POWER 


At only $299 our TP-154 has just 
blown Z-competition away!! 


Everything is standard: « 50 CTCSS Tones « 104 DCS Codes 
e Supports 154 subscribers 
e¢ Remotely DTMF programmable 


The TP-154 is the only Shared Repeater Panel available that can simultaneously support 50 CTCSS and 104 DCS subscribers. 
A host of globally programmable and per subscriber features allows you to customize the repeater on a per user basis. The 
TP-154 can be locally or remotely programmed using DTMF Signalling. All user programmed variables can be downloaded [site 
to shop) to our CD-1 Communications Decoder for visual verification and validation. 


The low price of the TP-154 also makes it attractive for small private systems and gives you the selection of any DCS or 


CTCSS cade. 
CALL TOLL FREE: 1-800-545-1349 


¢ 60-day return privilege « One year warranty 


CONNECT SYSTEMS INC. 


® 
2064 Eastman Ave., #113 * Ventura, CA 93003 « Phone (805) 642-7184 * FAX (805) 642-7271 


CSI is a registered trademark of Connect Systems Inc 
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PAGER ADDRESS = 1013584 DECIMAL 
= 3673520 OCTAL 
= 011410111011101010000 
BINARY 
(21 BIT ADDRESS CODE) 


18 BIT ADDRESS CODE 18 BIT BINARY 


eee RO RR ES 2c 
011110111011101070000 BINARY = ADDRESS'= 
MS aIEGEMICEGE 011110111011101010 


FRAMING BITS 


000 = FRAME 0 


001 = FRAME 1 
& FRAME 0 PAGER es ae = steele 2 


100 = FRAME 4 FRAMING 
101 = FRAME 5 BITS = 000 
ENCODER 110 = FRAME 6 
111 = FRAME 7 
ADDRESS FLAG (BIT 1) = 0 
ADDRESS (BITS 2-19) = 011110111011101010 
FUNCTION (BITS 20-21) = 00 
COMPUTE CHECKSUM (BITS 22-31) = 0010010000 
PARITY (BIT 32) = 0 


32 BIT POCSAG WORD 
00111101110111010100000100100000 


SYNC 


PREAMBLE |worp|FRaME 0 JFRAME 1 |FRAME 2 | FRAME 3 | FRAME 4 [FRAME 5 | FRAME 6 [FRAME 7 
§76 BITS 32 WORDS |2 WORDS | 2 WORDS |2 WORDS |2 WORDS |2 WORDS |2 woRDS 
BITS 


to the pager when it first is pro- 
grammed with its address. All 21 bits 
of the address paging code are used 
during this programming. 

The pager calculates its frame as- 
signment using the three least signifi- 
cant code bits mapped as the three 
binary bits to frames 0 to 7. (See Fig- 
ure 2 to the left.) 


Code assignment 

Because a pager uses the address 
code to determine when to turn on 
during a POCSAG batch, and further, 
because a pager is allowed to turn on 
only once during each batch, it follows 
that if more than a single code is as- 


Figure 2. The pager calculates its frame 
assignment using the three least signifi- 
cant code bits mapped as the three binary 
bits to frames 0 to 7. The three bits that are 
removed from the address code are not 
transmitted by the terminal, and the pager 
pays no attention to them other than to 
determine its correct frame. The pager 
then turns on during the frame that corre- 
sponds to the 3-bit frame assignment 
number. 


e ‘Introducing CSC's ID-33 Encoder for Automatic Number Identification— 
__ This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status © 


messages as well as ANI; 
transmits the ID in a mere 


100 milliseconds. Fleet |S€|CONTROL SIGNAL CORPORATION 


prices from $69 to $121. 1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
Call for brochure. CALL TOLL FREE 1-800-521-2203 


Circle (12) on Fast Fact Card 


14 Mobile Radio Technology March 1993 


The New STABILOCK’ 4015 Radio Test Set 
Tests Great-Less Weight 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you’ve dreamed of in one unit, and doesn’t cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
[| spectrum analyzer with audio 
_| electroluminescent display for easy viewing night or day 
Ll licensed CLEAR CHANNEL LTR® testing capability 
L] memory cards to load and run tests automatically, including all cellular formats 
“1 digital storage oscilloscope 
C) internal battery 
Lighten your two-way test load today—call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered rademark of the EF Johnson Company STABILOCK 401515 a registerec trademark of Schlumberger Technologies. 
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Schlumberger Technologies 


Schlumberger Instruments 
P.O. Box 7004 
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Fax-508-671-9704 
1-800-225-5765 (outside MA) 
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Canadian Representative 
Atelco Limited 

9225 Leslie St. Unit 7 
Richmond Hill, Ontario 
L4B 3H6 

Phone: 416-882-9455 
Fax: 416-882-9454 


Schlumberger Instruments 
Victoria Road 
Farnborough, Hampshire 
GU14 7PWabagland 
Phone: Aa e52 544433): 


Schlumberger Instruments 

50 Avenue Jean Jaurés 

BP 620-06 

F-92542 Montrouge Cedex, France 
Phone-33 1 47 466700 


| Fax-33 1 47 466727 


Telex-631468 ENERINS 


Schiumberger Technologies GmbH 
Ingolstadter Str, 67a 

D-8000 Munchen 46 

West Germany 

Phone-49 89 31889-0 

Fax-49 89 31889-160 
Telex-5215015 SMG D 
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signed to the pager, all assigned codes 
must fall within the same frame. 

Because of the fundamental 
POCSAG limitation in multiple code 
frame assignment, the carrier must be 
aware of methods for identifying the 
frame in which an address code be- 
longs and how to assign additional 
codes to the same frame. 

Two methods are used to determine 
a POCSAG frame: the chart method 
and the calculator method. 

The chart method uses the frame 
chart displayed in Figure 3 on page 18. 
The chart method uses the following 
three easy-to-use steps: 

1) Find the last three digits of the 
POCSAG address code assigned to the 
pager. 

2) Locate the three digits from step 
one on the frame chart. The address 
code is assigned to the frame corre- 
sponding to the number of the column 
in the frame chart. 

3) Any additional POCSAG codes 
assigned to the pager must use codes 
whose ending three digits match those 


in the corresponding frame column 
found in step 2. 

The frame chart makes clear an 
important characteristic of POCSAG 


If pagers are assigned 
common group call codes, 
the individual paging 
addresses must be 
separated by eight or a 
multiple of eight... 


codes that are assigned to the same 
frame. All numbers read from a single 
column. and therefore found within the 
same frame, regardless of ascending 


or descending order, are separated 
from each other by eight or a multiple 
of eight. 

For this reason, all pagers that are 
assigned POCSAG common group call 
codes must have all of the individual 
codes in the group separated from each 
other by eight or a multiple of eight. 
This “quirk” in the assigning of 
POCSAG group call codes is quite 
different from the typical daily experi- 
ence of simply assigning codes by 
incrementing by one the last code as- 
signed on the system. 

Perhaps the single biggest difficulty 
encountered in assigning POCSAG 
group call codes for an information 
service is the failure to recognize this 
difference between standard code as- 
signment and the “eight or multiple of 
eight” rule for group calls. 

If pagers are assigned common 
group call codes, the individual paging 
addresses must be separated by eight 
or a multiple of eight, not the usual 
“increment by one” rule for standard 
code assignment. 


Multiple Subscriber Wireless Telephones 
Affordable UHF Trunked System 


" OptalPhone STAR 


ai 
a te pet 


POINT TO MULTIPOINT 
RURAL TELEPHONE SYSTEMS 


* Compandored low noise audio 

* Expandable from 2 to 6 RF channels 

¢ True trunking serves up to 96 subscribers 
Built-in remote diagnostics 


Base and remote units have low current draw 


for economical solar power 


Opts Phone 


CARLSON COMMUNICATIONS, INC. 
655 REDWOOD DRIVE * GARBERVILLE, CALIFORNIA 95542 USA 
800-283-6006 * 707-923-4000 * FAX 707-923-2655 
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All that test equipment you’ve been using, with its endless cabling and “we mean business” knobs and 
switches, has served you well over the years. But someday you're going to need to replace it. That 
someday is today! 
Digital testing is a reality; Cellular testing is big business; Software-driven testing is the future, and it’s all 
available now in one box... the R2600 from Motorola. 
The R2600 can provide: 
¢ 1GHz Signal Generator SINAD & Distortion Meters 
« Sweep Generator Terminated Wattmeter 
e Duplex Offset Generator Signalling Simulator & Decoder 

AC/DC Voltmeter Signal Strength Meter 

Sensitive Off-the-Air Receiver Full Screen Digital Oscilloscope 

Audio Generators 50 MHz Tracking Generator Option 

AF & RF Counters Cable Fault Option 

Full Screen Spectrum Analyzer with Audio Subscriber Unit & Cellular Base Station Test Options 
The R2600 features: 30 Test Set-Up Memories; Built-in Self Calibration: RS-232 Remote Control; 


Operator Selectable Special Functions; Help Screens; and a Color Monitor Port. 
Easy to use, easy to setup, transportable, intuitive to operate, economical, and upgradeable. 


cai 1-800-235-9590 


or call (602) 441-8676, or wnte: 
P.O. Box 2606 ~- M/D H3170 — Scottsdale, AZ 85252 
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Large improved grounding teeth 
Soldered ground lug 


_ UltraLink CABLE 


‘Solves many problems experienced by mobile installers. 


+ Low-loss Teflon® dielectric 
Withstands high temperature 

Fits standard RG58 size connectors 
Easily removed dual shields - 

« Used in‘our base and mobile antennas 


. 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call.us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushcraft/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H. 03103 USA = TELEPHONE: 603-627-7877 » FAX: 603-627-1764 « TELEX: 4949472 
Circle (16) on Fast Fact Card 


The frame chart lends itself quite 
well to an analogy often used to aid in 
explaining the “eight or a multiple of 
eight” rule. This is the calendar anal- 
ogy. (See Figure 4 to the left.) 

The calendar for April 1993 is in 
Figure 4. Imagine that a given task 
must be scheduled for every Thursday 
in April. Beginning with Thursday, 
April 1, every Thursday of the month 
is separated from the first Thursday by 
seven days or a multiple of seven 
days—that is, April 8, April 15, April 
22 and April 29. 

The analogy with the POCSAG 
frame chart becomes clear when each 
day in the month is thought of as one 
of seven time slots or frames. The pri- 
mary difference is that POCSAG uses 
eight frames instead of seven. When 
we take an overview of a month, the 
“seven or multiple of seven rule,” and, 
similarly, the POCSAG “eight and a 
multiple of eight rule” no longer are 
difficult. 

Figure 4. The frame chart in Figure 3 lends itself quite well to a calendar analogy de- —_—*/he calculator method for determin- 
scribed in the text to explain the “eight or a multiple of eight” rule. ing a pager’s POCSAG frame uses the 


Professionals prefer. Multip 


Professionals know they can depend upon Multiplier 
2-Way Radio replacement batteries to deliver: 
@ Unbeatable performance ® Highest available capacity 
@ Unsurpassed reliability @ Form, Fit and Function 
that meet or exceed O.E.M. @ Fast order processing 
® Made in U.S.A. 


Over 1000 batteries available 
for all 2-Way equipment. 


Cail or write for our new 2-Way 
Radio and Cellular Catalogs. 


APRIL 1993 


Contact us for the name of your 
nearest Multiplier distributor. 


Distributorships are 
available worldwide. 


w 4 an isu Ja ‘ 
lier MULTIPLIER INDUSTRIES CORP. 
® 435 Radio Circle, P.O. Box 630, Mt. Kisco, NY 10549 U.S.A. 


Tel: 914-241-9510 Telex: 4932483 MULTUI FAX: 914-241-1103 
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When 
every 
Second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven, Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any; sequence you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-150 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional munications consoles are the most 
features. reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- and let Orbacom solve your 
150 is a custom system, so we'll dispatching problems. Orbacom 
configure it the way you need it — comer ee = Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- Mini-TDM-150 Desktop Console FAX: (609) 829-6980. 


Call (609) 829-4455 


((G onpacom 
SYSTEMS, Inc. 
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following steps: 

1) Enter the POCSAG address code 
into the calculator. (Actually, only the 
last three digits of the capeode are 
required, but for simplicity, there is no 
harm in entering the entire code.) 

2) Divide the capcode by eight. 

3) Take the remainder (remainder 
only—those digits to the right of the 
decimal point) and multiply by eight. 


4) The resulting number is the num- 
ber of the POCSAG frame to which 
the pager is assigned. 

Because a remainder is involved in 
the calculator method, those with a 
flair for mathematics may compare 
POCSAG code frame assignments by 
dividing the address code by eight 
and comparing remainders. POCSAG 
frame assignment can be found by 


It's Wuat's 
ON THE INSIDE 
THAT Counts! 


It's the way an Alexander, battery is constructed inside 
that sets it apart from other batteries. Our state-of-the-art 
manulacturing methods put us al the forefront of the battery 


pack technology and innovation, 


Our weld points feature steel to steel, not nickel to steel 
or other metals. We have a minimum of four welds per cell. 
This allows the strongest weld possible and insures a strong 


internal structure. 


Alexander's unique patented flexible circuit boards 
reduce the number of internal connections to improve 
reliability and protect internal structure from unexpected 


bumps and falls. 


We use the highest grade nickel-cadmium cells to ensure 


maximum talk-lime, 


Our commitment to research and development and rigid 
quality control standards keep us on the leading edge of the 


battery industry. 


We are so confident in our quality products that we back 
them with the best warranty in the industry - one full year. 


Choose an Alexander battery. 


It performs as well on the inside as it looks on the outside. 


‘4 Alexander. Batteries 


1-800-388-8314 
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matching the remainders as 
below: 


Frame 0: No remainder 
Frame |: Remainder = .125 
Frame 2: Remainder = .25 
Frame 3: Remainder = .375 
Frame 4: Remainder = .5 
Frame 5: Remainder = .625 
Frame 6: Remainder = .75 
Frame 7: Remainder = .875 


A second calculator method for de- 
termining a pager’s POCSAG frame 
uses the base number conversion fea- 
ture found on many newer calculators. 
The following steps can be used: 

1) Enter the POCSAG address code 
into the calculator in base 10. (Again, 
only the capeode’s last three digits are 
required.) 

2) Follow the directions supplied 
with the calculator and convert the 
number from step one above to octal 
(Base 8). 


Once POCSAG and its 
group call assignment and 


framing characteristics are 


understood, one must 
know the best place to 
begin when assigning 
codes . 
eae ES ee) 
3) The last number of the results is 


the POCSAG frame number assigned 
to the pager. 


Practical example 

Once POCSAG and its group call 
assignment and framing characteristics 
are understood, one must know the 
best place to begin when assigning 
codes to a large group of pagers. As 
with POCSAG frame determination 
techniques, it is best to follow a step- 
by-step approach as follows: 

1) Reserve a large block of codes to 
be used for the information service 
group population. 

Remember, because all individual 
codes must be separated from each 
other by cight or a multiple of eight, 


s ? - a : 
So 


aah 
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the block of codes must be larger than 
what normally is required when stan- 
dard codes are assigned one by one. 
Presumably, the block of codes be- 
tween every eighth code could be as- 
signed to other pagers, although track- 
ing the “leftover” codes can be com- 
plicated and most likely would require 
the aid of a computer program or 
spreadsheet. 


2) Assign group codes first. 

Assume that a block of 10,000 codes 
ranging from 0100024 to 0110023 is 
selected. 

If, for example, three group codes 
are needed, choose the first three codes 
falling within the same frame. (The 


first three were chosen for the sake of 


simplicity. Any three codes within the 
same frame could be selected.) 


Serious Products For Those 
Concerned With 
Communication System Reliability 


The most important factor in the reliability of your communication systems is 
the power source. If minimum down time is your responsibility, your 
selection of these power products will demonstrate that you take your job 


seriously. 


EW aR 


DC CONVERTERS utilize a rugged mounting system and circuitry that have 
been field tested to withstand the high vibration, heat, dust and "dirty" voltage 
on heavy equipment, rail cers and electric fork-lifis. 


HEAVY DUTY POWER SUPPLIES manufactured rigged 
enough for offshore platforms, remote sites, and aboard ships. 
The circuitry is conformal coated for protection against salt 
spray and moisture. The cases are corrosion 

resistant anodized aluminum. 


BATTERY CHARGERS utilize well regulated circuitry 
that keeps your stand-by batteries in peak condition 
without overcharging. Heavy duty mounting plates 
and an anodized aluminum case permit permanent 
vehicle mounting or use in hostile remote site 


applications. 


RACK MOUNT DC AND AC POWER SUPPLY SYSTEMS 
have their reliability assured by use of solid state components rated to 
withstemd 200% of the supply’s rated power. This 
assures your cellular and microwave systems of an! 
excellent power source. 


INVERTERS transform 
battery power into useful AC power with high efficiency 
(85%) and clean output. some units also operate as 
battery chargers, keeping a peak charge on a stand-by 


bank. 


So if reliability is one of your concerns, send or call 


for our complete catalog today 


NEW WAR’ 


RELIABILITY BEYOND COMPARE 


P.O. Box 1306 « Newport Beach, CA 92663 = Phone: (800) 854-3906 * FAX: (714) 957-1621 
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By inspection, using the frame chart, 
the first code is in frame 0, the second 
code falling within frame 0 is 0100024 
+ 8 = 0100032. and the last code is 
0100040. The three group codes within 
the same frame are: 


Group Code |: 0100024 
Group Code 2: 0100032 
Group Code 3: 0100040 


Individual codes now must be se- 
lected. Individual codes are required 
because it always is assumed that sub- 
scribers require an individual paging 
code for personal pages in addition to 
any information service group codes 
that are required. 

3) Assign individual codes. 

The easiest way to assign individual 
codes is to begin at the highest group 
code and count up by eights to ensure 
that all codes remain in the same 


The easiest way to assign 
individual codes is to 
begin at the highest group 
code and count up by 
eights to ensure that all 
codes remain in the same 
frame. 


BESS SSS 
frame. Assuming a group of 200 pag- 
ers, the code assignments would begin 


at 0100048 and continue upward by 
eights until 0101640 is reached. 


Alternative group call methods 

Despite the complexity of POCSAG 
group call assignment, group calls tra- 
ditionally have been assigned using the 
procedures described above. Although 
there are other methods that minimize 
the difficulty of code assignment, each 
of them, in one way or another, affects 
system operation. 


Terminal Group Call 
Instead of transmitting a single page 


Man Down, Radio Kill and 
Remote Mic Monitor 


It's easy with two-way ANI products from Cimarron Technologies. 


The CDEU-1 subminiature ANI encoder/decoder gives virtually 
any portable or mobile radio two-way digital signalling capability. Easily 
installed in your radio, it provides advanced features found in no other 
GE-STAR® compatible product: 


* Remote Radio Kill & Un-kill with acknowledgement 

* Timed Open-Mic-Monitor with ack 

* Selective Unit, Group & All-Call with alert tone & LED 
¢ Emergency & timed Man Down with ack & alert tone 


¢ Remote Unit Radio Check with ack 


CDEU-1 
eneoderidecoder P 

¢ ANI at the beginning, end, or both 

¢ Stuck-Mic & Time-Out-Timer with ack & alert tone 
* Automatic data muting 


* Fully field-programmable with over 30 parameters 


* 3 year no-hassle warranty 


And at the dispatch center, your remote radios are 
displayed and controlled by our C-MARK series of two-way 
dispatch displays (with optional desk top terminal). Some of 
the special features include: 


* User-defined alphanumeric ID's 


* Full two-way data handshaking 
¢ Large, easy to read displays 


© RS-232 printer output C-MARK IV Dispatch Display (above) 


i : -1 desk orminal (right) 
¢ Battery-backed time & date clock and the CDT-1 de top terminal (right 
, work together te display and control your remote radios from the 


* Automatic data muting dispatch center. 


¢ RFI shielded enclosure 


* 19" rack mountable To find out more about Cimarron’s complete line of GE-STAR® compatible ANI 
* 3 year no-hassle warranty products, call toll-free in the U.S. 1-800-487-7184, or (619) 738-3280 
GE-STAR is a registered trademark of General Electric Corporation TECH NOLOGIES 
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that is received simultaneously by 
multiple users, most paging terminals 
can transmit multiple pages in rapid- 
fire succession to simulate reception 
of simultaneous pages. This feature 
does not come without cost. 

A terminal usually is programmed 
to perform this function by assigning a 
dummy number that references a large 
subscriber list within the group. Un- 
fortunately. when the number is called, 
the terminal spends a great deal of time 
searching for subscribers in the group 
list and processing the pages. 

Once the terminal assembles the 
entire pager list. each individual pager 
is sent a separate page. The process 
consumes considerably more airtime. 
The excessive processing time this 
feature requires and the unnecessary 
waste of airtime required to page each 
pager generally rules oul terminal 
group paging in most systems. 


‘Hybrid’ group call 


The hybrid group call method of 


transmitting a group call has some 


Kee 


Call or write today - 
AVTEC, INC, 


In Jouc 
with ACCESS” 


characteristics of both terminal group 
call and standard, single-code group 
call. 

In this case, instead of using one or 


Once the terminal 
assembles the entire pager 
list, each individual pager 

is sent a separate page. 
The process consumes 
considerably more airtime. 


SIRS SE SO EE ee ED 
more common group codes, eight 
codes are assigned throughout the en- 
lire pager population. Each of the eight 
group codes corresponds to a different 
POCSAG frame. 


Because all POCSAG frames are 
used, assignment of individual codes 
using the “eight or multiple of eight” 
Tule is not required. 

This method greatly reduces the 
code assignment burden, but it comes 
with a large cost. 

Each information service page must 
be transmitted eight times to reach the 
entire pager population. Nevertheless, 
compared to the terminal group page, 
the hybrid method becomes more effi- 
cient when there are more than eight 
pagers assigned to a group. 

The hybrid method may have some 
utility when sending brief messages to 
the entire pager population, such as 
when a carrier might advertise some 
new service offering. 

The airtime cost is prohibilive, 
though, when the longer messages 
typical of most information services 
are transmitted. 


Dual-frame operation 
The POCSAG code structure is de- 
signed for operation within a single 


Color 
Touchscreen 
Consoles 
from Avtec 


ACCESS" - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Aviec is a licensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA 
(803) 892-2181 © FAX (803) 892-3715 


See us at IMCE Booth #1337-1339 
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ve all those 
promises 
smoke? 


ow who you're working with. 


When I'm answering an alarm, 1 can't afford to have any doubts about 
my equipment. That’s why 1 rely on my Kenwood 2-way radio and 
my “Team 2-Way'” dealer to come through for me when the beat ts on. 
They work with me to make sure I have a radio that meets the unique 
challenges of m1) job. Just like ny! Kenwood radio, ny “Team 2-Way” 
dealer is there for me when I need it most. And that’s a promise that 


comes through loud and clear. 


The TK-630, 730, 830 Series 
mobiles can be customized 
for many applications, includ- 
ing dual band and dual head 
configurations. And unlike 
other radios requiring expen- 


830 Series come with these 
standard features: 

® Built-in Public Address 
@ Backlit LCD and Buttons 
= Assignable Buttons 


8 12 Character 
Alphanumeric 
Capability 

@ Single or Dual 
Priority Scan 


We want @ Speaker Control 
you @ Talk Around 
on our and many others... 
team! 


FREE SPORT CAP WITH 
DEALER DEMONSTRATION* 
Call 800-950-5005 


For a Dealer Nearest You 


W hile supplies last 
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sive add-ons, the TK-630, 730, 


The TK-230SP and 330SP por- 

tables have been engineered 

to sustain the most rigorous 

demands of the public safety 

professional. These advanced 

generation VHF/UHF synthe- 

sized portables are produced 

with a rigid adherence to 

the highest quality control 

standards, and come with 

these standard features: 

= Microprocessor 
Controlled Scan 

@ Synthesized 100- 
Channel Capability 

® Alphanumeric, Multi- 
function LCD Display 

® Built-in QT and 
Digital QT 

@ Five-Watt RF Output 

= MIL-STD 810 
Approved 


= Wide Band Channel 
Frequency Spread 


745*°(310) 649-4200 or fax (310) 761-8246 


Were committed to quality, service and value 


M-300 Shown 
Actual Size 


Z | y’* 


NEW! Our smallest Ear-Mike yet, the EM-300 delivers the performance 
ms you expect in a size that may surprise you. The easy to conceal 
unit is a discreet 14" long, 1" wide and 4" thick. But it contains all the power 
you need for covert communications. 


The EM-300 features an exclusive signal shaping circuit, which reverses loss 
in intelligence caused by digitally encrypted signals. And because it derives 
power from the portable radio, no batteries are required, The EM-300 may be 
purchased with a palm, ring or velcro push-to-talk switch for virtually hands- 
free operation. 


Unlike our competitions’ expensive “disposable” products, the EM-300 
features removable PTT and ear cords, so in case of damage, you can 
replace them instead of the entire unit. The back panel also removes for 
easy servicing or replacement of radio cable. 


You can depend on the EM-300 Ear-Mike for discreet communications. 
To find out more, contact Telex Communications, Inc., at 9600 Aldrich Ave. 
So., Minneapolis, MN 55420, (612) 887-5530. 


©1992 Telex Communications, Inc. 
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frame. Single-frame operation is un- 
derstood in the POCSAG specifica- 
tions, even though it is not absolutely 
required, 

If a pager is allowed to operate in 
more than one frame, group call code 
assignment is greatly simplified at the 
expense of approximately 10% to 20% 
of battery life. This percentage figure 
translates (oO aproximately two or three 
days, in most cases. This period is an 
estimate only, because pager battery 
life calculation is complicated. (See 
MRT, May 1991 for a detailed expla- 
nation of battery life calculation.) 

At least two models of alphanumeric 
pagers are capable of this new 
POCSAG operation. 

Group codes must be assigned to fall 
within the same frame, although indi- 


Single-frame operation is 
understood in the 
POCSAG specifications, 
even though it is not 
absolutely required. 


vidual codes may be assigned at will. 
This procedure eliminates the burden 
of tracking large groups of codes that 
follow the “eight or multiple of eight” 
rule, 

Furthermore, the increased effi- 
ciency of code assignment and track- 
ing is obtained with a loss of battery 
life that is not objectional and, in most 
cases, Virtually unnoticeable. 

Whether a traditional group call as- 
signment method or one or more of the 
alternative methods is used, a good 
understanding of POCSAG group code 
assignment limitations greatly aids in 
the smooth introduction of group in- 
formation services, 


References 


|. POCSAG is the most widely accepted digital 
paging code in the United States. Of the nearly 
14 million pagers in service, it ts estimated that 
the vast majority are POCSAG pagers 


2. The actual number of usable addresses is 
somewhat less than 2,097,152 because of prob- 
lems with specific bit patterns, al 


When It Comes To Antennas 
Nobody Covers More Ground 


Whatever your needs, Larsen offers more extraordinary customer and technical service — plus 
antenna solutions for professionals and amateurs the industry’s only three year warranty. Larsen 
than anyone on the planet. Portable, mobile and antennas are out of this world. 
base antennas range from 25 MHz to 1.9 GHz. For a free Catalog: call 800-426-1656 (USA); 
Thousands of combinations are readily available. 800-663-6734 (Canada), Or write: 
And we’re happy to provide customized solutions. P.O. Box 1799, Vancouver, WA 98668. 

Superior performance, technical leadership and ; 
incomparable specifications have been Larsen La ® 
trademarks since 1965. Each product is backed by rsen Aintennas 


The Clear Choice™ 
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Using SINAD voting combiners 
in mobile radio networks 


Swav voting systems improve wide-area coverage on common channels. 
Voting frees operators from selecting zones and channels. Diversity 
reception can improve performance. 


By A.O.J. Woodfield 


Traditional land mobile radio systems 
include communications among a dis- 
patcher at a fixed location and opera- 
tors who use various mobile and porta- 
ble units. 

The base station might be installed at 
the fixed location where dispatching 
takes place. If that location is unfavora- 
ble for radio coverage, the communica- 
tions range may be limited. 


Woodfield is manager of Uni-Lab New Zealand, 
Christchurch, New Zealand, When this article was 
written, he was systems manager at Tait Commu- 
nications, Christchurch. 


VOTING SHELF 


The base station might be installed at 
a more favorable location and remotely 
controlled from the dispatch location to 
improve coverage. 

The system may use a repeater station 
on a high building or geographic feature 
to relay communications throughout a 
fairly large area. 

When even greater range is required, 
two or more repeaters may be connected 
by radio links, microwave links or tele- 
phone lines to combine their coverage 
areas. Linking allows all members of a 
fleet to monitor and use a common au- 
dio channel. Such systems usually re- 
quire the mobile users to select the ap- 
propriate channel for the area in which 


Figure 1. In the more common star network, satellite receivers are placed throughout 
the coverage area. They feed signals to a centralized voting shelf. 


they are located. Because the correct 
channel may not be immediately obvi- 
ous to users traveling across many 
different repeater coverage areas, it is 
not uncommon to find many incidents 
of lost calls or poor communications be- 
cause users select the wrong channel.! 

Mobile receiver scanning is one way 
to solve the problem. The scanning re- 
ceiver switches automatically from 
channel to channel until a signal is 
found. Unfortunately, a simple scanner 
locks onto any received transmission, 
not necessarily on the best available 
channel. 

Another solution is to use quasi- 
synchronous transmission methods in 
which all transmitters, controlled by 
highly stable oscillators, broadcast 
simultaneously on a common channel.? 
Quasi-synchronous transmission is ex- 
pensive, and its maintenance requires 
great care and relatively expensive test 
equipment. 


Mobile voting 

A mobile voting system includes re- 
ceiver scanning, but with an important 
addition: When a signal is received on 
any of the scanned channels, the mobile 
scans once more through all of the oth- 
er channels and measures the received 
signal strength on each one. It selects 
the channel with the strongest signal. 

The process requires a fast mute re- 
sponse time in the mobile and a fast sig- 
nal strength measuring capability. A 
typical mobile scanning five channels 
may require 450ms (milliseconds) to 
complete the cycle before receiver au- 
dio is switched on. It takes about 5Oms 
per channel to unmute; another 30ms 
per channel to measure the signal 
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SCALA 


PROUDLY PRESENTS 


AMERICELL 


A NEW FAMILY OF PROFESSIONAL 
ANTENNA PRODUCTS FOR DIGITAL AND ANALOG 
RADIO SYSTEM APPLICATIONS 


@ Broadband 806-894 MHz 

@ Low VSWR (< 1.3:1) 

@ Extremely rugged construction 
@ Low weight and windload 


@ Ghostly Gray fiberglass radomes 
@ Easy mounting 

@ Famous Scala/Kathrein reliability 
@ Made In the USA 


SCALA ELECTRONIC CORPORATION 
P.O. Box 4580 Medford, OR 97501 (USA) 


Phone: (503) 779-6500 
Fax: (503) 779-3991 


AMERICELL™ is a trademark of Scala Electronic Corporation 
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strength; and another 50ms to compute 
the result, select the channel and unmute 
again to allow the operator to hear the 
message. Until then, the audio output 
remains silent. 

When continuous-tone controlled 
squelch system (CTCSS) is involved, the 
process takes more time. If the detec- 
tion of a valid tone is left until the last 
stage in the process, it may increase the 


delay by 100ms to 200ms for a 650ms 
delay. For a system with CTCSS and 10 
channels. a second may elapse before 
audio is heard, a delay that is unaccept- 
able to most operators. 

Some mobile voting systems require 
the permanent presence of transmitter 
carriers to operate properly. Such a re- 
quirement is inefficient, and it creates 
a potential source of interference. 


How to bring your obsolete 
system backbone up to date 


wry 


Midland Base-Tech"continuous-duty, 
high-performance base/repeaters. 


Up to 250 Watts in low-band and 
VHF, 120 Watts in UHF. 

Up to four channels standard, 
eight optional. Full duplex. 
Switchable Direct/Repeat 
operation. 

Direct FM modulation, data 
capable. 

Fully isolated Tx/Rx sections, 
shielded control cables. 


m@ -100 dB selectivity, -85 dBIM 
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in VHF or UHF without optional 
preamplifier. 

12 Watt audio output at 

3% distortion or less. 

Pull-out slide-roller drawers for 
easy service, no patch cables. 


on a bare-bones budget: 


@ Wide range of options including 


preamplifiers, tone/digital squelch, 
remote controls, duplexers, meter- 
ing panels, power failure alert, and 
many others. 


@ We also have a full line of high- 


quality, 800 MHz base/repeaters, 
compact multi-channel Syn-Tech 
XTR™ desk-top dispatch stations, 
and 1-4 channel full-duplex desk- 
top repeaters. 

Give us a call! We'll help you mod- 
ernize your aging system backbone 
with high-quality stations at rea- 
sonable cost. 


1-800-MIDLAND, Ext. 1690 
In Canada, call (416) 287-2320 


“the smart way to go” Miocang |i 


© Copyright 1991. Midtand International Corporation 
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Another problem with these wide- 
area coverage systems is the rapid rise 
in channel requirements. In many cases, 
the greater channel numbers can result 
in significantly reduced channel load- 
ings and a consequential rejection of 
channel requests by local regulatory 
authorities. 

The increasing use of portable trans- 
ceivers adds problems for the network 
designer. Although a hand-held 
receiver's sensitivity may approach that 
of the usual mobile receiver, the lower 
transmitter output level, typically SW 
(+37dBm), coupled with the lower ef- 
ficiency of a shortened, helical anten- 
na, results in significantly reduced port- 
able coverage. To cope, system 
designers may add fill-in repeaters with 
additional linking, adding to the chan- 
nel and linking requirements. 

For larger networks. link channel re- 
quirements can be substantial. If UHF 
radio links are used, basic equipment 
design limitations. such as audio signal- 
to-nolse performance and distortion 
figures. can limit the number of possi- 
ble links. 


SINAD voting 

SINAD voting systems offer a solu- 
tion. They help to cover a wide area 
with multiple radio channels; reduce RF 
channel and linking requirements; and 
support selective signaling, data trans- 
mission and CTCSS in much the same 
way they are used in conventional 
repeaters. 

The sINaD voting system continuous- 
ly measures received audio from 
receivers within the coverage area. The 
sINAD Of all of these audio signals, 
usually represented by a fluctuating de 
voltage. Is passed to a comparator. The 
comparator analyzes all valid incoming 
signals. The best signal is selected and 
fed to the transmitter or transmitters 
covering the desired area. 

The best channel selection may be 
made either on a continuous—almost 
syllable-by-syllable—basis. or on a 
once-per-transmission basis. The once- 
per-transmission mode may be desira- 
ble for sites that cover low-signal-level 
areas where communication with mo- 
biles otherwise may be lost when 
received sINAD levels are consistently 
low. This mode may be desirable. more- 
over, when data transmission is involved 


Whether you’re looking for a paging terminal, 
or you already have one... 


SUBSC 


| PROGRAMS ALL FEATURES 


DIRECT LINK 


IXO/TAP 


VOIC Md FAX Be DATA 


es @ a 


LIVE OPERATOR 


NETWORKING 


The DS5000 will give you the competitive edge. 


No otber terminal can match the capabilities 
of the new DS5000: 


> 


Paging: 2-tone, 5-tone, GOLAY, POCSAG 512, 
POCSAG 1200 
Alphanumeric transcription from voice mail: 
activated/de-activated by subscriber 
Live operator tclemessaging: activated/ 
de-activated by subscriber 
DirectLink (mect me): allows subscriber to be 
connected to a caller; activated/de-activated by 
subscriber 
Discreet DirectLink: allows DirectLink access 
by pre-selected callers 
Integrated voice mail: 

- unlimited system and custom prompts 

- unlimited time recording 

- unlimited message retention 


- auto retrieval: message retrieval from rotary 


or pulse telephone 
- group message broadcast 


» TNPP networking: direct or dial-up 

>» TAP message delivery; dial-up or direct connec- 
tion to a remote paging terminal 

>» Numeric retrieval: allows playback of numeric 
messages 

>» Operator-assisted automatic paging for areas 
where DID and DTMF are not available 

> Programmable templates allow you to create 
custom services for any group of subscribers 

» Universal DID and end-to-end (ETE) trunks for 
voice, numeric, TAP and fax 

» Universal encoders for analog and digital formats 

Modular hardware and software allow you to 

expand and upgrade by adding, not replacing 

Powerful 68040 CPU 

Fax storage and retrieval: interactive with voice 

mail (mid ‘93) 


Whether you're buying a terminal, or adding ser- 
vices to your existing system, don't make a move 
until you talk to us about the DS5000. Call now: 


v 


v 


Ralco Electronics Inc. 
U.S. and Canada Sales: 1-800-567-8884 Service: 1-800-567-5055 
International: (604) 254-7880 Fax: (604) 254-1853 
2696 Nootka Street, Vancouver, B.C. Canada V5M 3M5 
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because frequent phase changes in 
received signals would be undesirable. 


Network configurations 
Two basic sINAb voting system con- 
figurations are available to the system 
designer, the star and the linear-spur. 
» Star network—Figure | on page 30 
shows the more common star network, 
in which satellite receivers are placed 


CABUe 


throughout the coverage area. They feed 
signals to a centralized voting shelf. 
This central site may include the trans- 
mitter for the coverage area and an- 
other receiver, but this is not essential. 

The links may be wireline or radio, 
and they may use tone-on-idle or E/M 
signaling to indicate receiver gate 
operation, 

Selected audio may be passed to a 


SETS 


eHIGH QUALITY 
eFAST DELIVERY a 
eBEST PRICES 


Call your local distributor 


THE ANTENNA FARM 
CANCOM COMPONENTS 
CMC DISTRIBUTING 
COMMUNICATIONS ASSOCIATES 
COMMUNICATIONS WORKS 

|| EASTCOM INDUSTRIES 


GRAHAM RADIO 
HENRY RADIO 


ECONOMY TWO-WAY DIST. 
ELECTHO-COMM 


HUTTON COMMUNICATIONS 
JAN INDUSTRIAL 


PRIMUS ELECTRONICS 

RF SEAVICES 

SANTA FE DISTRIBUTING 
TALLEY ELECTRONICS 
TECHNICAL EQUIPMENT DIST. 
TESSCO INC. 


48 PERIMETER ROAD - MANCHESTER, NH 03108 USA « TEL: 603-627-7877 « FAX: 603-627-1764 - TELEX: 4949472 


800-258-3860 - FAX: 800-258-3868 


=a, CE CT 1, 


MITEE-PAGE 


2 Input Trunks, End to End or DID 
(Field Strappable) 

Remote Program via DTMF Telephone 
Field Software Upgrade Ease 

Timed Station ID (MCW) 

1000 Call Capacity 

100% Random Programming 

Analog and Digital, All Formats 


Cry CTI Inc. 


a“ 
PAcEMAST OR 
PHASE It 


PAGEMASTER PHASE. T 


Up to 3 Trunk Input, End to End or DID, 2 Standard 
2 Tone, 5/6 Tone, POCSAG and GOLAY Encoding 
1000 Call Expandable, Any Mix 

Call Counting Per Subscriber 

Voice Prompting + Voice Storage 

On Board Modem 

Data Base Downloading 

100% Random Programming 


P, 0. BOX 780 — CORINTH, MISSISSIPPI 38834 
(601) 287-8081 - FAX 601-287-9427 - SALES 800-752-3646 
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control room or to the local transmitter 
for repeater applications. If the system 
transmitters are located around the 
coverage area, the voted audio can be 
selectively routed to them or passed to 
all transmitters. A word of caution: If 
multiple transmitters are used simul- 
taneously on identical frequencies and 
if their coverages overlap, quasi- 
synchronous simulcasting must be used 
to avoid problems associated with fre- 
quency drifts and offset.+ 

» Linear-spur—Figure 2 on page 36 
shows the linear-spur network. It 
resembles the star network and is more 
appropriate for covering long-and-thin- 
shaped areas, such as highways and rail- 
ways. The figure shows coverage along 
a highway. 

Remote base stations feed their sig- 
nals to a central control room via three 
voting systems operating in series. With 
this scheme, any mobile can access the 
system anywhere along the highway us- 
ing a common, single mobile transmit- 
ter frequency, and all mobiles use a 
common receive frequency. The voters 
automatically retransmit on the correct 
transmitter or on a transmitter specifi- 
cally selected by the central control 
room operators. 


SINAD voter operation 

On the test bench, sinap measure- 
ments normally are simple to make. A 
IkHz test tone modulates the RF test 
generator, and the receiver's audio out- 
put level is measured two ways: direct- 
ly and through a sharp, IkHz notch 
filter to give the sInaD value. Nonethe- 
less, when only normal speech or sig- 
naling is present, measuring sINAD is 
more difficult. 

One method that represents the vari- 
ous schemes available in commercial 
voting systems is shown in Figure 3 on 
page 38. Each incoming received audio 
signal is amplified logarithmically, in- 
creasing low-level signals and provid- 
ing less gain for high-level signals. This 
stage is followed by an envelope detec- 
tor that detects the gain-limited audio 
delivered by the previous stage. 

The valley detector then measures the 
difference between the detected audio 
signal’s peak, corresponding to the sic- 
NAL + NOISE + DISTORTION component 
of a SINAD measurement system and the 
signal's valleys, which correspond to the 


Digital Performance. 


Magnasync introduces the first-ever 


multi-channel, simultaneous record and playback 


Digital Voice Logger. 


STATUS 


FAICURE SYSTeny 


Ake: 
RCHiveE ALanyy * Power 
RESEy 


HACKS ROUND 


Magnasync Corporation, a 
leader in logging technology for 
over 50 years, introduces its Digital 
Voice Logging System - the DVL 
1000 Series. 


The DVL is a revolutionary 
digital logger. It records and time/ 
date stamps all current commu- 
nications on multiple channels. 
While simultaneously able to 
instantly locate and playback pre- 
recorded selections. 


DVL also features fully- 
automated recording capabilities, 
insuring you're not wasting precious 
storage space if communication lines 
are not active. 


Best of all, communications are 
stored on a re-writable 51/," digital 
cartridge. Each optical cartridge 
provides on average 3 days of 
storage, accompanied by an 
unprecedented 30 year warranty. 


The DVLis easy and convenient 
to operate, Its user interface includes 
password — security, library 
management and a full-color 
monitor, complete with windows 
and help menus. 


OurDVLensures you will spend 
more time servicing the public, and 
less time servicing your equipment. 


To be a part of the latest in 
logging technology, please call us at 


1-800-366-3564. 


magnasynedigial | 
conductors of technology 


1135 Mansfield Avenue 
Saline ood, California 90038, 
Phone 213-962- -0382, Fax 213-962-8601 
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Figure 2. The linear-spur network resembles the star network. It is more appropriate for covering long-and-thin-shaped areas. In 
this example, a highway system’s remote base stations feed signals to a central control room via three voting systems operating 


in series. 


Remote Comparator Display 


The Smartswitch II™ Remote Comparator 
Display monitors and controls voting receiver 
systems on a personal computer or console. It 
can be used locally or remotely with leased-line 
or dial-up modems. 


Now you can get control of your voting system. 


Ly 


Combined Technologies, Inc. 
(513) 595-5900 
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Hold On To 
Your Money! 


Panasonic 3 
Numeric oy 
VHF, UHF, 900 3 = 
MHZ Numeric s 
Display Pager ss 


WHY tie up your capital resources in excessive inventory? 
Buy one or 1,000. With no minimum order, VCP lets you 
buy only the stock you need. And our same day shipping” 

gets it to your shelves fast! 


VCP stocks pagers, parts, refurbishing kits and batteries. 
Terms: Net 30, C.O.D., company check or cash 


*On in-stock irems ordered by 12 noon CST 


\ | ( i COMMUNICATIONS DIVISION 


P.O. Box 550999 © Dallas, TX 75355-0999 
Toll-Free 1-800-527-9366 ® Fax (214) 278-5981 


Visit us at CTIA, Booth #2707/2709 
and IMCE, Booth #1442/ 1444, 
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BATTERIES 


Cellular 
Replacement 
Batteries 


MANUFACTURED IN U.S.A. 
BY W & W ASSOCIATES 


\ 


| \ gaatt 
| oa an % 
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W & W ASSOCIATES 


29-11 Parsons Boulevard « Flushing, N.Y. 11354 
In U.S. & Canada Call Toll Free (800) 221-0732 In N.Y.S. (718) 961-2103 Fax: (718) 461-1978 


LINE 
INTERFACE 


AMPLITUDE i AMPLITUDE ' 4 ia 
t t 


ENVELOPE 
DETECTOR 


Figure 3. In this configuration of a commercially available voting system, incoming received audio signals are amplified logarithmi- 
cally. An envelope detector detects gain-limited audio delivered by the previous stage. The valley detector measures the difference 
between the detected audio signal's peak, corresponding to the SIGNAL + NOISE + DISTORTION Component of a siINAD Measurement 
system and the signal’s valleys, which correspond to the no-signal NOISE + DISTORTION of SiNAD. The resulting dc output of this 
difference-detector then represents the instantaneous received sinap, 


no-signal NoIsE + DISTORTION of SINAD. 
The resulting dc output of this 
difference-detector represents the in- 
stantaneous received sINAD. 

This brief overview ignores some 
highly critical areas of the various cir- 
cuit blocks, especially the important dy- 


namic range constraints, the required 
system signal timing and the decision 
logic that surrounds these stages to en- 
sure that only valid signals are analyzed 
and passed to the comparators. 

It is essential that no audio compres- 
sion or limiting occurs in the receiver 


audio stages or intermediate linking 
equipment prior to being presented to 
the voter for analysis. If compression or 
limiting occurs, then the log amplifier 
may limit or amplify the low-level sig- 
nals excessively. The following envelope 
detector stage may then limit. and the 


MORE EMI/RFI 
PROTECTION 


HIGHER PERFORMANCE 
Independent tests show Lindgren’s double- 
electrically-isolated (DEI) design assures higher 
shielding effectiveness in low-frequency magnetic 


and high-frequency electric fields. 


MORE SHIELDING SYSTEM OPTIONS 
We offer a complete line of modular enclosures, 


cabinets, and custom rooms 


Shielding materials, in solid-sheet or screen, 
cover almost any shielding requirements. 

Our application engineers will help you design 
enclosures that meet your requirements for 
windows, filters for power and signal lines, wave 


guide feedthrus, and lights. 


Other options include RF connectors, fiber- 
optics, special access panels, automatic doors, 
emergency exits, permanent ramps, and flush 


floors with low-rise thresholds. 


EASY MODULAR ASSEMBLY 
Our patented resilient clamping system permits 


ONLY LINDGREN MODULAR SHIELDING SYSTEMS 
ARE ASSEMBLED, TESTED, & GUARANTEED 
TO MEET SPECIFICATIONS BEFORE THEY’RE SHIPPED. 


Call us for more information and applications assistance. 


708-307-7200 


easy assembly. Enclosures can be modified and 
relocated again and again without compromising 


performance. 


Lindgren also designs and builds a variety of 
shielding solutions for industrial, medical, military, 


and scientific applications. 
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= 400 High Grove Blvd. 
Glendale Heights, IL 60139 
Phone: 708/307-7200 

FAX: 708/307-7571 


Decibel’s 23 or 38 GHz microwave microcell operates with 
a host cell site to solve weak signal and congestion problems! 


MicroSpan, offers you improved cell 
coverage’ and increased user ‘capacity. 
Cost-effectively! 

It eliminates weak signals:and dead spots, 
minimizes interference from other sources. 
And:in ‘congested areas, MicroSpan 
systems. can be placed close’ together to 
divide’ cells: and provide high:capacity 
coverage: For more subscribers! 
MicroSpan ‘can’also be deployed quickly to 
‘provide communications for: special events, 
energencies and disasters: 

System Components 

The total system is small and compact, 
weighing less than 200 pounds (91 kg). 
The photo shows the base unit, the zone 
(microcell) unit, and the two 14-inch 

(356 mm) dish antennas. 

A complete system alarm is included. 
Installation 

The base unit can be housed at the host 
cell site while the zone unit can be 
mounted on a utility pole, billboard or 
building at the microcell site. 

When placed on top of a building or 
structure, the MicroSpan zone unit can be 
used with Decibel's MicroFill™ RF tapped 
coaxial and “leaky” cable systems to 
distribute RF signals inside the edifice. 
Applications 

MicroSpan is ideal for airports, tunnels, 
canyons, convention centers and other 
structures, plus outdoor areas such as golf 
courses and ski resorts. 

Cost Saving 

MicroSpan requires less than half the 


a Ss SSO Se zx 


A member of Decibel's MultiMediaMicroCELL systems, MicroSpan is compatible with MicroLite™ 
fiber optic microcell, ZoneMaster™ switching technology licensed from PacTel, SmartCELL™ 
microcell system using copper wire or T1 connections, PrismPlus™ bidirectional repeater for 
406-960 MHz, and MicroFill™ RF tapped coaxial and “leaky” cable distribution systems. 


investment of a cell site. It installs in less * ™@mber of the ALLEN TELECOM GROUP 


time with fewer problems. It needs no 
expensive site or preparation, no right-of- 
ways, no leased lines. 

Transparent to the cell site, MicroSpan can 
handle analog and digital techniques, 
including TDMA, CDMA and NAMPS as 
well as AMPS. It will not be obsoleted by 
new formats! 


Order Now DECIBEL PRODUCTS 
Contact Decibel's MultiMediaMicroCELL™ PO. Box 569610 » Dallas TX 75356-9610 
Group for a MicroSpan system that will Phone (214) 631-0310 « FAX (214) 631-4706 
handle low power portable cellular phones Hotline 1-800-676-5342 
today and PCN services tomorrow! 

FAX 1-800-229-4706 


Visit us at CTIA 2905, IMCE 112 & Entelec 734. 


“Warehouses thal are qualified and certified to stock and tune certain filter products. 
Factory Authorized Warehouses: Antenna Farm, Overland Park KS; Cartwright Commun oclates 
Clifton NJ; Communications Works*, Denver CO; M. Hutton*, Dallas TX, Norcross GA; Marketronics*, Sunrise FL; Primus Electronics, Joliet IL; Talley E 


Santa Fe Springs CA, San Diego CA, Phoenix AZ, Tessco*, Hunt Valley MD, Sparks NV. In Canada, ECD, Calgary, Alberta, Niagara-on-the-Lake, Ontario; laval, Quebec 


ications*, Cincinnati OH; Communications Assoctates, Joliet IL; Communications Express, 
Hayward CA, 
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A UHF diversity rack shows two monitored UHF shelves (top) and a voting system for 
diversity combining of the two UHF receivers on the UHF shelves. 


resulting response of the valley detec- 
tor may indicate a poor sinap for that 
channel. If the channel is limiting bad- 
ly, this situation inadvertently may in- 
dicate the truth—that a bad-quality sig- 
nal is being received—but for the wrong 
reason. 

Other stxaD measurement techniques 
adopted in sINAD voter equipment at- 
tempt to avoid the problem through the 


Interceptor™ 


Digital Paging System 
Analyzer 

“Off the Air System Analysis" 

Turbo Charge your Digital Paging System! 

Maximize pager capacity per channel! 


Minimize busy hour delays! 


* Golay, NEC and Pocsag 512 / 1200, 

¥* Real time display of all modes. 

* Capcode, function code, pager type, synch 
code or preamble and data message. 

* Batch fill and efficiency analysis. 

* Break down of data stream to binary level. 

¥* 24 statistical summary - pages, data words 
and addresses per second. 

* Pager trap and logging. 

¥* Cyclic page detection and alarm. 

* Simultancous Multi-Channel Operation 
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use of window detection and other 
methods, but all systems can be affected 
badly by gain limiting and compression. 


Time constraints 

Fast voting system operation is cru- 
cial to successful radio system opera- 
tion, especially if selective calling or 
data transmissions are to be used. Ex- 
cessive delays in decision logic require 


Page Sitter™ 


Page Monitoring and 
Retrieval System 
No More Missed Pages! 


* Tracks over 32,000 Digital Pagers 
Alpha or Numeric (expandable). 

* Stores lo individual password 
protected files for weeks or months. 

* Records Time /Date,Capcode, Function 
Code, Pager Type and Data Message. 


* Automatic Decoding of NEC, Golay, 
Pocsag 512/1200 Synch Codes 1 -4. 


* Works with all terminals. 
* “Off The Air” - No hardware connections. 
* Instant retrieval local or remote. 


* Multiplechannels. 


the user's mobiles to adopt lengthy lead- 
in delays prior to sending selective call- 
ing (selcal) or data transmissions, In the 
latter case, the lead-in delay can lead to 
extremely poor overall system perform- 
ance, even with the best high-speed data 
terminal equipment. If the system must 
wait for 500ms before the transmission 
channel is ready, for example, a five- 
digit selcal sequence at 20ms per tone, 
which usually takes 100ms to [50ms to 
send, will require 600ms to 650ms to 
achieve the same result. 


Decision logic 

Decision logic must ensure that only 
valid received signals enable the sinap 
voter detectors and faults such as lost or 
disfunctional audio lines are able to be 
cleared automatically by detection cir- 
cuits and timers, or manually, if re- 
quired. For example, the detectors al- 
most invariably see valid channels that 
have no audio signals as having the best 
SINAD because noise and distortion on 
faulty lines is extremely low. This prob- 
lem can be avoided with tone-on-idle 


A Pop Up Alpha Paging 
Program for Your PC 
Full featured at a fraction of the cost. 
/Y Unlimited Subscribers & Groups. 

/ Uses only 4.2K of Memory. 


/¥ Multi-tasking operation. 
¥ Full LXO/TAP protocol. 


/ Wrap around page logging 
with recall. 


/Y Windows & Lan compatible. 
¥ Scrial ports 1- 4. 
¥ User selectable hot keys. 


Only $19.95 


Quantity Discounts Available. 


Statistical Control Systems Corporation . 3430 27th Parkway . Sarasota, Florida 34235 
1-813-954-8816 - Fax 1-813-954-8624 
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Values 


— we Ferree 
@ 
technology, product design, manufac- 


Family 


Quallty, ae An turing and marketing, created through 


Affordability, ordi eesnoncs Gets Me 
Dependability 


of Japan and N.V. Philips, Europe's 
largest electronics manufacturer. 

The technology changes every day. 

But in the Land Mobile Industry, 


Only Standard has this un- 
matched global capability for inno- 
one thing that has never changed is 
Standard Communications’ commit- 


vation and plod development, 
which had led us to a complete line 
=« of land mobile communications 
ment to the values that has made it a 
global force in the marketplace. ee. 
In the 1990's; Standard neg _—_ 


$s products that represent true value. 
whe For more information on our 
family of mobile radios, portables, 


Communications has built a corporate ee repeaters, and accessories, or for infor- 
relationship that stands alone. The mation on how to become a Standard 
best of American, Asian and European Standard  <eler, catustol free. 


« Communications 
SCC Standard Communications, Land Mobile Division, 4876 West North Temple Drive, Salt Lake City, UT 84116 800/767-6695 (FAX 801/559-4122) ate 
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Dip. 


signaling timeout timers, hard-wired 
E+M lines or similar methods. 


ST NSON Timing 

It is essential to ensure that signaling 
applied to the voter is timed correctly. 
RECEIVER GATE (COR) In particular, a receiver gate signal must 
AT VOTER INPUT not arrive before valid audio arrives. If 
it does, the voter automatically selects 
the channel with the receiver gate sig- 
nal and remains on it until audio arrives 
at the inputs. Then it makes a proper 
selection. 

If the voter time constraints provide 
INCOMING hysteresis to hold a selected channel for 
MODULATION a nominal 200ms (normally, an accept- 
able period), it may take 250ms to se- 
lect a correct channel following an in- 
RECEIVER GATE (COR) valid selection based on the early arrival 
AT VOTER INPUT of a receiver gate signal. 

If sclective calling or automatic num- 
ber identification (ANT) signals are used 
in such a system, and if they are sent 


* ae = ' bic Wiakaindation {ANE signet ‘ at the beginning of transmissions, then 
gure 4. If selective calling or automatic number identification signals are sen > seleal : ANI : : 

at the beginning of transmissions, the selcal and ANI data will be partially or completely - rm . = le owe nei 
missed If erroneous timing occurs. The drawing shows examples of good and bad gate Partially or compictely i erroncous tim- 
signal sequences. ing occurs. Figure 4 on the left shows 


SIGNAL-TO-NOISE 
Voting Comparator 


Improve coverage by 
adding receivers 


* Expandable to 32 Channels 

* Continuous Voting 

¢ 19° Rack Mountable 

* Select/Disable Switches for 
Manual! Override 

* Can be used with RF Links or 
Dedicated Lines 

* LED Indicators 

* Hundreds in Service 

* More 


Remote Control, of up to 16 Channels. 
Radius M200 or Maxtrac 300 Series Radios. 


The CP] model MCR10 remote and MCR1OP interface panel will allow you 
to remote control Radius or Maxtrac radios, up to sixteen channels, over any two 
wire voice grade circuit. 

The MCR10 remote control system provides LED displays for remote 
channel indication, channel up and down buttons, PTT indicator, on-hook PTT 
capability, monitor button and indicator, intercom capability between parallel 
remotes and the radio, scan control button and indicator for those radios so 
equipped and speaker volume control. 

Features 

+ Simple installation - No soldenng, cutting or crimping 
* Provides remote channel indication 

* Does not require B308 option 

* Ramote transmissions heard over radio speaker, 


+ Radio transmissions monitored on remote speaker 1186 Commerce Drive » Richardson, TX 75081 
* Uses any two wire voice grade circuit (214) 437-5320 = FAX (214) 437-5360 + (800) 869-9128 


— Competitively Priced — 


For more information call or write: 


Doug Hall Electronics 
Voter Dept. 

815 E. Hudson St. 
Columbus, Ohio 43211 
(614) 261-8871 
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FREEMAN ENGINEERING ASSOCIATES, INC. 


presents integrated paging and voice page review including: 


¢ Analog and Digital Paging * TNPP Networking 


¢ Trunk Concentration * Redundant Storage 


¢ Qutdial with Call Forwarding ¢ T-Span and Analog Trunk Compatibility 


( FREEMAN []{NGINEERING) 
=_—_—_ ~ 
WE BUILD IT —— WE BACK IT 


3131 North |-10 Service Rd. East, Suite 202, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 
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CHECKED THE 
TOWER LIGHTS 
LATELY? 

IF ONE BURNS 
OUT 


For Details Call ... 


Brasco, inc. 


913-773-6255 


or Fax 


513-773-8003 
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A typical four-channel sinap voting system 
shelf with an optional four-wire E/M wire 
interface, received sinap indicator (RSI) in- 
terface and an audio splitter for audio 
retransmission. 


good and bad examples of gate signal 
sequences. 

The use of CTCSS signaling within 
voting systems is one example in which 
such timing sequences can be experi- 
enced, and careful design checks must 


be made to ensure correct operation. 
System alignment must be handled care- 
fully to ensure that all factors are 
checked. 


Frequency response 

Where several voting systems are set 
up in series, as in the linear-spur con- 
figuration, the system frequency re- 
sponse is composed of the sum of the 
individual equipment frequency 
responses. If voters are in sequence, and 
if each has a 300Hz-to-3,000Hz, +3dB 
frequency response characteristic, the 
output from a series of three such sys- 
tems will exhibit a 9dB rolloff at 300Hz 
and 3,000Hz. This is not the way to en- 
gineer a professional sound on a mobile 
network, 

It is important to keep edge rolloff and 
in-band ripple to a minimum. In net- 
works designed by the writer, the 
specification adopted is 300Hz to 
3,000Hz +0.2dB. A simplex frequency 
response tailoring network is added to 
each voter to ensure that the specifica- 
tion is met. With five such voters in se- 
ries, the network output should be bet- 
ter than +1dB across the frequency 
range. 


System alignment 

The following describes a typical 
alignment sequence for a voting net- 
work. It is essentially valid for almost 
all system configurations. 

(1) All outstation radio equipment 
should be aligned and tested fully, and 
correct line levels should be set. If out- 
Stations use CTCSS tones, they should 
be checked, and the modulation levels 
should be measured. 

(2) Align and test radio linking equip- 
ment, especially where CTCSS regener- 
ation is to occur. Where fixed lines are 
to be used, they should be tested to en- 
sure that they are noise-free and that 
their frequency responses are correct. 

(3) Align and test the voting shelf, in- 
itially using a SINAD voter alignment 
test set if available and using valid sys- 
tem audio line levels. 

Do not use continuous audio tones for 
SINAD voter testing and alignment be- 
cause continuous tones do not provide 
the audio detectors with the necessary 
peak-and-valley sequences. SinapD vot- 
er test sets provide gated tones that par- 
tially simulate speech or signaling. The 


Aggressive. Determined. Tenacious. 
Just Like Everyone Else Who Works Here. 


EF Johnson has been in radio communications innovative new products and systems on the way And 


since 1923, and we're in it to stay. Our new inde- R00 mtg we've streamlined management for fast response 
pendence as a private company has sparked a = \N 4 to a changing market. Our attitude toward 
new energy. A new spirit We are making major \\S =x | 5)} satisfying today’s customer couldn't be more 
investments in engineering and research. We have EfJohnso = aggressive. Just ask anyone who works here. 


©1992 Ef Jobwiton Company 
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gated tones allow correct alignment and 
permit operation to be tested fully. A 
proper test set lets the voter be tested 
completely and independently of the 
networks and allows network problems 
to be isolated more rapidly. 

(4) Check the sixap voter shelf for at 
least 3dB hysteresis between channels 
to ensure that minimal interchannel 
selection “chatter” occurs in service 


when mobiles present nearly equivalent 
SINAD inputs to multiple receivers. Hys- 
teresis of more than 6dB should be 
avoided to ensure that smooth interchan- 
nel selection occurs within the voter. 
Signal acquisition time should be less 
than 50ms after receipt of a valid gate 
signal, and channel hysteresis should 
provide a hold time of about 200ms. 
Shorter hold times produce excessive 


Now, a two-way line 
you can count on. 


Count on Mobile Mark to 
come up with this new, 
economical two-way antenna: 
shown with a black-chrome 
base and a 4 wave whip. 
Available for 140-950 MHz. 


It's just one dependable part 
of our new roof and body 
mount antenna line that 
includes UHF, VHF and 
Low band antennas. 


Quick Disconnect 
Mechanism lets the 
whip come off easily, 


px Cae a < 


All are engineered for 
outstanding performance, 
and backed by solid sales 
support and warranty. 


Count on Mobile Mark for 
continuing service long after 
the sale, too. Our 43-year 
reputation for responsive 
service is unequalled in the 
mobile communications 
industry, Call today. 


Neoprene O-Ring 
Seal effectively 
keeps moisture out 
of the connection. 


Spring Loaded Center Contactor 
means quality reception that lasts. 


COMMUNICATIONS ANTENNAS 
3900-B River Road, Schiller Park. IL 60176 800-648-2800 or 708-671-6690 
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“chatter,” and longer times delay valid 
channel selections. 

(5) Check audio output levels from 
the voter and the presence of a valid 
transmitter key signal when a valid re- 
ceiver gate input is received. 

(6) Test the signal/gate timing be- 
tween each outstation and the inputs to 
the voter shelf. Use a modulated RF sig- 
nal generator as a source for the receiv- 
er, whose RF output is gated slowly on 
and off (at two-second intervals, for ex- 
ample), and observe (using a storage os- 


Shorter hold times 
produce excessive 
“‘chatter,’’ and longer 
times delay valid channel 
selections. 


cilloscope at the voter) the arrival of the 
receiver gate signal and the received 
modulation. Modulation may precede 
slightly or be coincidental with the gate 
signal, but it must not be more than 
20ms or 30ms behind the arrival of a 
valid receiver gate signal. Check that no 
modulation gaps occur during the 
switching between receivers on a com- 
mon shelf. 

(7) Check the audio level at each 
transmitter site to ensure correct modu- 
lation levels are maintained. If at all in 
doubt, check the link or line audio fre- 
quency response to ensure an optimum 
audio response is present—preferably 
better than +IdB at the band edges for 
any individual audio path. 


Other voter system uses 

» Diversity—Sinap voting systems 
can be used for receiver diversity appli- 
cations. Diversity techniques improve 
the communications path between mo- 
biles and the base stations by combin- 
ing multiple signals and reducing the 
periodic deep fading that occurs when 
mobiles move about the coverage area. 

Space diversity improves the received 


(continued on page 78} 
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NEW COM-I20A provides crossband duplex, split screen 
spectrum analyzer and a new level in ease of operation. 


IFR'Systems began producing communications service monitors In 1976. 
Since that beginning, IFR has strived to ensure that each new generation of 
service monitor provided a more cost-effective combination of features and 
performance than the last. The COM-120A Is no exception. Many of the 
Standard features have never been avaliable In an Instrument in this price 
range. Some of the standard features include: 


= Crossband Duplex a Digitized Oscilloscope 

mw Digitized Analyzer w Aufomatic SINAD Measurement 
= Split Screen Analyzer = High Resolution EL Display 

= Analyzer Marker = 10 W Antenna Protection 


If more specialized capabilities are required, a long IIst of options Is 
avaliable which allow you to customize the Instrument to meet your 
specific applications: 


a Internal +26 dB RF @ Tracking Generator 
Generator Amp w CLEARCHANNEL LTR® 
a Analog/Digital signalling +mAMPS Mobile Station Test 
= RCC signalling Circle (46) on Fast Fact Card - a 


For additional information, contact David Allen or Rex Reed at y / (44 
8 ee s. 3 
, at E Ee IFR SYSTEMS, INC. 
—— || Soe Se Nae * oo 10200 West York Street 
ae Voc {MM Wichita, KS 67215-8935 USA 
oath ; ! in’ . pe , 316/522-4981, TWX 910-741-6952 
‘ia ! | Wi | BB rx 316/522-1360 
iil Mo ip » | amt : 


EAMCBANIEL LYE® ls a registered trademark of fF JOlNSON 00, 


Welcome to Mobile Radio 
Technology's preshow coverage of the 
1993 International Mobile Communi- 
cations Expo/Spring. Our editors have 
worked to provide a comprehensive 
overview of the annual mobile com- 
munications show. This section is de- 
signed to help you to plan your time at 


IMCE/Spring show 
preview/guide 


the show at the Anaheim Convention 
Center, Anaheim, CA, March 23-25. 

Sections include: 

» a pull-out map on page 48A, 
which includes an exhibitor list and ex- 
hibitors’ booth numbers. 

» a summary of exhibitors’ prod- 
ucts and services on display. Exhibi- 


tors listed include those who submit- 
ted information as of press time. 

More than 300 mobile communica- 
tions equipment manufacturers, dis- 
tributors and service providers will 
convene at the Anaheim Convention 
Center, and many exhibitors will de- 
but new products and services as they 
gear up for 1993. Products on display 
will include antennas, accessories, cel- 
lular items, mobile data communica- 
tions, mobile and portable radios, pag- 
ing equipment, test equipment, tone 
signaling equipment, towers and other 
communications-related items. 

For a rundown on what exhibitors 
plan to unveil and showcase at this 
year’s event, refer to the products and 
services section beginning on page 50. 
The names of advertisers in this Issue 
are highlighted in blue ink. Page num- 
ber cross-references provide quick ref- 
erence to their respective advertising. 

In addition to the new products 
exhibitors will display in their booths, 
there will be a “New Products Intro- 
duction Center.” Here, visitors may 
review new products. 

Symposiums will cover mobile 
communications topics and explore 
communications requirements and 
possibilities. Topics will focus on FCC 
regulatory actions, international mo- 
bile markets, technology updates, mo- 
bile data and mobile communications 
developments. 

To make the most of your time on 
the show floor, use the pull-out map 
on page 48A for guidance. It lists ex- 
hibitors and booth numbers. Booths are 
clearly outlined and aisles are num- 
bered to make it easy to find specific 
booths. Take the map to Expo. 

Mobile Radio Technology will be 
in booths 451 and 453. See you at 
Expo! 
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IC-H28 
VHF Transceiver 


IC-U28 
UHF Transceiver 


ICOM presents the smallest e Full Sw power when you need it For more j 
ee Safe _ ‘aed e | or 2w for extra battery life information call ailiae 
snough for use in industria e Weather. dust and atmosphere- 
st SIRE sae phere 
a nee without sacrificing resistant case 

Smal] size by itself is no benefit «ital programmable channels Circle (47) on Fast Fact Card 
f you can't see or use the controls in Full bandwidth operation 
“eal life. We made the U28/H28 small °P C progr ammable Seceenres repnecucas 
m the outside, but the controls are e 2 internal expansion slots Bellevue, WA 98004 
2g and the functions accessible, even e Optional DTMF keyboard ober MCS erty see Fo 
with mee —— e Optional speaker/microphone ee 

e U28/H28 has the fu 


Fi ; e Optional encoder units 
Factory Mutual IS rating, and meets 


MIL.810C/D specifications, We put in 
the safety and ruggedness industrial 


users need. 


Expo 


Products, services 


For more information on the 
products and services listed, fill out 
and return the Fast Fact Card on 
page 115. See example below. 


XYZ Corporation 

Existing service. 

Galaxywide paging, satellite re 

gual billing formats. 

New products. 

Coin-sized pager, This unit operate! 
bient heat and needs no batteries. 
See ad page 310 


Advance Label X& bay Booth (526 
Existing products_——_ 
Pager, cellular and radio ID nameplates; “re- 
ward” labels for pagers and data plates for all 
communications equipment; bar code and serial 
numbered labels and systems for property con- 
trol, 
Ce 
Fargo “allegro” bar code printer for “in-house™ 
label printing. 
Circle (350) See classified ads 
Air Comm Booth 6.448 
Existing: praduci¢—_£_ 
Radius P100 Plus; reconditioned two-way ra- 
dios; accessories; paging and tone/digital coded 
squelch modules. 


Circle (351) See classified ads 


Viexunder Batteries Kooth 244 
lh  —_—_—_————— re 
Replacement batteries and battery maintenance 
equipment for laptop computers, cellular 
phones, medical, two-way and professional 
video industries. 


Circle (352) 5ee ad page 22 


Allen Telecom Group Booth 112 
See Antenna Specialists, db Mobile and Decibel 
Products for individual listings. 


America Warranty Booth 1341 
Existing products 


Extended warranties for two-way radios, cellu- 
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lar telephones, pagers and related equipment. 
Circle (353) 
Anchor Gruphies Booth 769 
Existing producis__.£1. 0. uu 
Labels for radios, pagers, cellular phones; ID 
tags; bar codes; consecutive numbering; type-on 
labels. 
Circle (354) See classitied ads 
Andrew Booths 1249, 1251, 1253 
Existing products 

Coaxial cables and cable accessories. 

Circle (355) 
Antenna Speecnilists Booth 112 
EXISNAP OARS = 
Mobile, base station and portable antennas; RF 
site Management equipment including the SMR 
and UHF self-tuning combiners: Extend-a-Cell 
low-power boosters and high-power repeaters. 
ie —_—_———— 
On-Glass IV antenna; Border Patrol signal man- 
agemenvcall steering/data collection device for 
cellular systems; connector sleeve for weather 
protection; 220MHz-222MHz antenna system 
equipment including hybrid and low-loss com- 
biners; filters; duplexers; mobile and base 
antennas, 


Circle (356) See ad on IFC 


Antenna World Booth 2.49 
Existing products 
UHF, 800MHz, 900MHz, cellular, mobile, ma- 
rine and portable antennas: coaxial cable and 
connectors. 

New products 

CLR-32 series glass-mounted antennas. 

Circle (357) See classified ads 


Antennas America 
Existing products 
Disguised mobile antennas, 
New products. 

Tunable antennas. 

Circle (358) 


Booth not assigned 


\pptied Spectrum Research Booth 162 
Existing products — 
Radio design utilities (R,D.U.); radio system plan- 
ning techniques (RSPT) 5.2; radio system design 
software (RSDS); lattice. 

ON, , 
Lattice 3.0; radio system planning techniques 5.3. 
Circle (359) See classified ads 


APREL 
OE , —_——— re 
Independent product evaluation and certification 
services: radio, cellular, antennas, telecom: R&D; 
engineering and consulting services: electro- 
muagnetics/RF, grounding and shielding. ESD and 
transients, acoustics and clectroacoustics perfor- 
mance; network and communications standards, 
Circle (360) 


Booth 1281 


Automation & Electronics Booth 639 
Frginecring 
Exdisine-prednct es 
MLS (multi-line select) series consoles; RT se- 
ries tone remotes; RD series de remotes; DTMF 
and 1,500Hz dial pulse encoders and decoders. 
Neteproticts—— 
MLS series consoles featuring as many as eight 
lines or base stations that can be simultaneously 
monitored. Console can be de or tone controlled. 
Circle (361) See classified ads 
Avcom of Virginia Booth 1166 
Existing products —__ i, 
PSA-65A, PSA-37D, PSA-35A portable spec- 
trum analyzers; SDM-42A spectrum display 
monitor, microwave components and satellite 
receivers. 
New products___ 
NASA-1000A network and spectrum analyzer; 
SDM-42 spectrum display monitor; MSG-1000B 
microwave sweep generator. 
Circle (362) 
\vtec Rooths 1337, 13.49 
TE, 
Advanced concept communications exchange 
and signaling system (Access) with, color 
touchscreen activated, integrated radiotelephone 
console systems. i 


Circle (363) soo ad page 26 
Bally Engineered Structures ‘ Booth 1268 
Existing products a 
Equipment shelters constructed of nyodular insu- 
lated panels. i 

Circle (364) , 
Band-It—IDEX Booth 1 555 


EEXISMNG: PUOGRONS cee 
Band-It ties: Multi-Lok ties; Tie-Lok ties. j 
New products. 

ID-400 ID tagging system. 
Circle (365) 

Bee Electronics Booths 205, 207 
Exising pote ___, 
Leather cases and accessories for portable two- 
way radios, cellular phones and pagers. 

(| (EE 
Leather cases to fit: Radius P110 radio, Maxon 
SP2000 series radio, Johnson Scorpion radio, 
ICOM !ICU28 series radio and Nokia 101 por- 
table cellular phone. 


Circle (366) See ad page 64 


numbers is accurate as of press 


and is printed as provided. It is su 
ject to change. 


Snitt Your Line of Thinking 


product liability. IDA jay 


Pf Za. 7 
\ ms 
hee om 


~ 


RLC Stand-alone logic tray with ATBP Easy to use Airtime billing software with 
advanced features. long-distance capability. 

RIC 2000 LTR compatible interconnect with dial-up NETLINK Multiple customer/Multiple site dispatch 
networking and companding. networking for LTR. 

SYSTEM 3 PLUS Airtime data collection and remote validator. EASYLINK Low-cost single customer dispatch 

DID 1200 Direct Inward Dialing convertor. networking for conventional and/or LTR. 


For More Information Call Toll-Free 


BETTER IDEAS COME FROM [ pp YAN 800-/26 (471 


IDA CORPORATION 1345 Main Avenue © Fargo, North Dakota 58103 
Circle (48) on Fast Fact Card 


ws 
~~ 


rg er EY 


Expo 


Bendix/King 

Mobile Communications 
OO EE 
VHF, UHF and 800MHz portable radios; VHF 
and UHF mobile radios; dual transceiver mobile; 
signaling devices; accessories. 
VN 
E-series DES portables available in VHF, UHF 
and dewnband UHF. 
Circle (367) 


Booth 460 


Bird Electronic Booths 1246, 1248 
Existing products _____EEE 
RF power measurement instruments, including 
wattmeters and accessories 
Circle (368) See ad page 72 
Bomar Crystal Booths 405, 407 
FCN Ge: { |, 
Quartz crystals and batteries for two-way radios 
and pagers; channel element rebuilding on any 
frequency. 

NEW: DRONE es 
Bravo Plus und Express 900MHz pager crystals. 
Circle (369) See ad page 60, classified ads 
Bramco Booth 1537 
Existing products —__W/_EEEEEE 
Mobile encoders, decoders, encoder and de- 
coder, ANI; reed and active filters; 8-function 
controller; micro encoder and decoder. 
a 
Model 3054 tower light monitor and reporter: 


model 3056 mobile message center. 
Circle (370) See ad page 44, classitied ads 


Buy-Comm-Co Booth not assigned 
Existing prodacts__—_ 
Miscellancous flyers dealing with buying and 
selling new and used radio equipment. 

Circle (371) See classified ads 


Cadex Electronics Booth 311 
PER 
C4000 series programmable battery analyzer; 
C6000 serics modular battery analyzer. 

New products 
C3000 series programmable battery analyzer. 
Circle (372) 


Cal Crystal Lab Booth 669 
Existing products 

Quartz crystals: crystal clock oscillators. 

New products 

HCMOS tri-state oscillators, 


Circle (373) See classified ads 
Cartwright Booths 1238, 1240 
Communications 


Fxisting products 
Duplexers; cavities: wattmeters; power supplies; 
isolators; loads: cable connectors hardware. 
Circle (374) 


Cellular & Mobile 
International 
tC Ee 
Mobile Radio Technology and Cellular Business 


Booths 451, 453 


magazines jointly publish this bi-monthly maga- 
zine for the international marketplace. The pub- 
lication, Cellular & Mobile International, fo- 
cuses on key issucs and developments pertinent 
to the mobile RF environment. The circulation of 
10,000 predominantly reaches Africa, Australia, 
Central America, Europe, Far East, Middle East. 
New Zealand and South America. 

Circle (375) 
Cellular Business Booths 451, 453 
Existing Products. 
Cellular Business is the “Journal of Cellular 
Telecommunications.” It is published monthly 
and provides marketing and engineering infor- 
mation and news of the cellular industry. Read- 
ers are cellular professionals, including dealers; 
agents; resellers; engineers; and members of 
the telecommunications financial and legal 
communities. 

Circle (376) 


Cellular Wholesalers 
OO 
Distributor of AdvanceTec, Antenna Specialists, 
Audiovox, BEL, Canon, Centurion, Fujitsu, 
Hirschmann, Larsen, Maxon, Maxrad, 
Mitsubishi. Motorola, NEC, OKI, Ora, 
Panasonic, Pioneer, SMC, Technephone, Uniden 
and Valor. 

New products 

Oki 1150 

Circle (377) 


Booths 632, 634 


TAIT base stations— 
_as reliable as gravity. 


~~ “=NHlapple started Newton's 
thoughts on gravity’s reliability. 
TAIT believes that base stations 
and repeaters should deliver that 
same sort of reliability. Our two- 
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year warranty reflects that belief, 
Do others measure up? 
@Apples are equally easy to 
maintain—just a polish now 
and then. TAIT modular radios, 
using industry-standard compo- 
nents, are no problem for any 
experienced tech. 

@Apples are discrete—no 
interference. TAIT adheres to the 
highest noise immunity standards 
in the industry; standards radios 
built on/y for the U.S. can’t meet. 


Circle (49) on Fast Fact Card 


@Apples are compact —with 
high value. Where other systems 
are refrigerator-size, we put a 
briefcase handle on TAIT repeat- 
ers. Call for more on: 


™ 


Radios reliable as 
gravity in 80 countries 


1-800-222-1255 
Fax: 713/468-6944 


21992 TAIT Electronics 


™ 


{Unipace. 


A Motorola Company 


Big 


inal Feales 


Page Maker.. 8 | 
| 


in a Small Paging Terminal 


For Smaller Markets, Customer Owned 
Paging, Health Care or for those Special 
Alpha Applications 

Unipage now offers those with smaller 
paging demands, a paging terminal that has 
many of the features normally found only 
on larger terminals. And it’s affordably 
priced. Here are the standard features and 
some of the benefits that come with Page 
Maker 8. 


Page Maker 8 Standard Features: 

* 2000 Subscriber Number Capacity 

* One Channel Output 

* A Quad Store Card for Voice Paging 
* A VP8 Card for Caller Prompting 

¢ A Dual Trunk Card (two trunk inputs) 


Profit from Big Terminal Features 

¢ Use 2 Tone, 5 Tone, POCSAG 512, 
1200 or 2400, GSC, NEC D3, NCA, or 
MBS pagers. 

¢ Numeric, Alpha, Tone or Voice paging. 
¢ Interfaces with PURC, Quintron and 
other transmitters. 


A Few Benefits of Owning a Unipage 

¢ Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 

¢ System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable to an M15 chassis for future growth! 
¢ Unipage is a Motorola company. 

For more details, call Ron Walton at the 
Unipage number listed below. He will be 
happy to show you how the Page Maker 8 is 
the wise choice for your paging needs. 


Torasace 


A Motorola Company 


1510 N. Hampton 
DeSoto, Texas 75115 
(214) 228-5306 
1-800-367-2864 
FAX (214) 228-1430 


Sold through Motorola Dealers or directly through Motorola and Unipage. 


Circle (50) on Fast Fact Card 


© Unipage, 108 


Expo 


Celvwave Booth 442 
Bvistingspradtuctg——— 
PD10183 10dB omni antenna; PD10216 120° 
4.5dB sector antenna; PD 10226 90° 5.5dB sector 
antenna; PD455 super StationMaster; PD220 
StationMaster, 
New products 
Cellular bi-directional amplifier, PD10193 37° 
sector antenna; PD10222 variable H-panel an- 
tenna with downtilt bracket. 
Circle (378) 


See ad page 11 


Central Tower Booth 1348 
Existing products 
Custom designed solid round member galvanized 
lattice, guyed and self-supporting towers and tu- 
bular monopoles for trunked and cellular com- 
munication systems. 

New products 


Series 5368 through 5729 “R” self-supporting 
towers; “L™ guyed towers designed for 70mph- 
90mph winds. 


Circle (379} See ad page 56 


Receive only 


P30VD, P35VD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 
P1SOVD, P160VD, P170VD 

PISOVDA, P160VDA, P170VDA 
P150VDG, P160VO0G, P170VDG 


Freq. Ranges (MHz)> 


30-35, 35-40, 40-45, 45:50 <1.3 15 0 
30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <15 15 Qo DGFET $ 44.95 
150-160, 160-170, 170-180 <1.1 15 0 OGFET $ 56.95 
150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 


N.F. Gain Comp. Device 
{4B} (dB) (dBm) Type Price 


DGFET $ 44,95 


P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P480VDA 450-460, 460-470 <1.2 16 ~-20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 


P800VDG, P830V0G, P860VDG 
Inline (rt switched) 


SP30VD, SP35VD, SP40VD, SP45VD 


800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 


30-35, 36-40, 40-45, 45-50 <1.4 15 0 OGFET $ 74.95 


SPS0VDG, SP35VDG, SP4OVDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 


SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150VDG, SPi60VDG, SP170VDG 


150-160, 160-170, 170-180 <1.6 15 0 DGFET §$ 74.95 
150-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86.95 
150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 


SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <1.3 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every proampiitier is precision aligned on ARR’s Hewlett Packard HP6970A/HP346A state-of-the-art nolse figure 
meter. RX only preamplifiers are for recelve applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount Inline preamplifiers between tranacelver 
and power amplifier for high power applications, System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 * Burlington, CT 06013 ©* 203 582-9409 


commercial! and special preamplifiers available In the 
1-1000 MHz range. Please Include $2 shipping In U.S, 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your AAR RX only or Inline 
preamplifier today and start hearing like never before! 


Circle (51) on Fast Fact Card 
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Centurion Booths | 128. 1277, 1280 
International 

Existing products ——__ 
Antennas and batteries for all types of com- 
munications equipment and specialized OEM 
applications. 
New products 
EXP series of 2.5dB injection-molded trunking 
portable antennas. 
Cirele (380) 


See ad page 9 


CES Booths 313, 315, 317, 319, 321 
Existing products 
DTMF microphones; handsets; radiotelephone 
interconnects; status reporting systems: manual 
dialing 600L and 805 microphones; program- 
mable 810 and 710 series microphones; ACI-35, 
HDI-68, RT1000, SDI-50, SS1-68, “personal 
patch,” 5200 telephone interconnects; 3500, 
DID-50, RMIOCA control products; status ID 
products; Bill Quick call accounting software. 
New products 
Lancer (local area network central exchange ra- 
dio) trunking system: model 5400 controller, a 
programmable interconnect. 

Circle (381) 


CNet Booth 204 
Existing products 
Solutions software, CNet’s custom digitizing 
services. 
New products 
WINGS workstation, 
Circle (382) 


Comm-Net 2000 
PORES: PROC CTS 2a 
DG 200 programmable radio delay timer; DGRM 
S501 gated repeater maker, DGRM 501-B 
crossband/link repeater maker; DGME 1000 
mobile extender. 

New products 
DG 200 programmable radio delay timer. 
Circle (383) 


Booth not assigned 


Communications Booths 1356, L458, 1360 
\ssoclates 

PE  ———————— 
Cellular telephones and accessories; GE radios; 
test equipment, base station antennas; batteries 
and battery eliminators; portable facsimile ma- 
chines: pagers. 
New products 
IFR communications service monitor COM- 
120A; Phonecell from Telular; series of 800MHz. 
trunking antennas, 
Cirele (384) 


See classified ads 

Communications Booth 1456 
Engineering Technology 

Existing Products 

Dial access for FCC information; engineering 

programs; intermod studies, 

New Products. 

Coverage propagation studies and 3-D terrain 

programs. 

Circle (385) 


Communications Speciatists Booth 4.36 
Existing proditeiys—— 
Add-on tone signaling equipment for new and 
existing two-way radio systems—CTCSS, digi- 


POWER ON... 
with ASTRON. 


4 


dda Irna 


Astron Corporation is the leading manufacturer of high-quality im 


power supplies and converters for the land mobile industry. - P | 

With the new SL-11 series of low profile power supplies, specifi- . aie = 
cally designed for base station applications, the setup is simple, 8 Se 
easy and looks attractive. Just mount the radio, with the mounting SL-11R [black] W 
pads (supplied with the power supply), to the top of the SL-11A w 
(2%"Hx7%"Wx9%"D) or the SL-11R (2%"H x 7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circult, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


n 
a 
9 
Uv 


ASTRON 220 rim, caszrs 


CORPORATION Facsimile: 714/458-0826 


Circle (52) on Fast Fact Card 


Expo 


tal CTCSS (DCS), DTMF; paging encoders and 
decoders; repeater panels. 

New products 
ID-8 Morse code identifier, TS-64 miniature 
CTCSS encoder and decoder, DCS-23 miniature 
DCS encoder and decoder, PE-15 miniature 
POCSAG paging encoder. 
Circle (386) 


See ad on BC 
Comsat Booths 1158, 1160 
Mobile Communications 

SE, 
Mobile satellite communications services via the 
Inmarsat system; services for portable briefcase 
and suitcase terminals; voice, fax, data, telex and 
high speed data services; Inmarsat-A, Inmarsat- 
B, Inmarsat-C and Inmarsat-M services. 

Circle (387) 


Com-Ser Laboratories 
Existing products 
Service monitors. 
New products 
Emergency alert radios; “talking signs.” 
Circle (388) 


Booth not assigned 


Comtelco Industries Booth 370 
PR: {oe 
BSXL base station antennas: champion series 
yagi antennas; classic series mobile antennas; 
antenna-related accessories. 

New products 
BSXL 1.8GHz base station antennas: CC450, 


CC800 coupler combiners. 
Circle (389) See ad page 64 
Connect Systems Booth 132 
Existing products 
Models 700, 800, 8200 and 9800 interconnect: 
RT-8 rural telephone system; 6800 telephone and 
radio remote system. 

New products 
TP-154 shared repeater tone panel; CD-1 com- 
munications decoder unit. 
Circle (390) 


See ad page 13 


CPI Communications Booths 662, 664 
ERE SETAE DOO S (i 
De and tone remote controls; de and tone termi- 
nation panels; remote control system for Radius 
M200 series and Maxtrac 300 series radios; re- 
mote contro] system for E, F. Johnson 8605 
radios, 


Circle (391) See ad page 42 


CTI 

Existing products 
Wee-Page; Mitec-Page; Page Master Phase I; 
DID/SMR 3-5 DID interface; SF-65 digital/ana- 
log store and forward; Mobile Master Phase I; 
Mobile Master Phase I] RTX; TXC remote base 
station controller. 
Circle (392) 


Booth 248 


See ad page 34 


Cusheraft Signals Booth not ussigned 
Existing products 


Mobile, base station and portable antennas for 


30MHz-2,500MHz; broadband arrays, four 
poles. Ringo Rangers, unity gain, 3dB gain and 
5dB gain mobile antennas; ultralink low-loss 
high temperature transmission line. 

New products 
Antennas for many spread spectrum applications 
at 900MHz and 2.4GHz. 
Circle (393) 


See ad pages 19, 34 


D& L Wholesale 
Distribution Center 
OO 
All Ericsson GE Mobile Communications 
products. 
Circle (394) 


Booth not assizned 


See classified ads 


DAPA Booth 1454 
Existing products 
2900 series cell-site antennas. 


Circle (395) 


DataCom Booth not assizned 
Existing products 
2WEL phone link; 2WFD phone link; 4WFD 
data link; SCADA RF network. 


Circie (396) 


DataRadio 
Existing products 
VIS turbo series 4,800bps mobile radio modems; 
COR series fixed, point-to-point and multipoint 
radio modems. 
New products 
VIS 24 series 2,400bps trunking and conven- 


See ad page 60 
Booth 1332 


OUR COMPLEMENTS TO YOUR RADIO 


OUR complete line 
of accessories 
enables use of por- 


table or 


mobile 


radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 


extremely difficult 
it’s all 
to you. 
Simply contact us. 


and 


available 


SOUND IDEAS FROM 


seccom 


CORPORATION 


1400 Stlerlin Road 
Mountain View, CA 94043 


415/965-8020 
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Central to: 


¢ Customer Needs 
Engineering 
Quality 
Fabrication 
Installation 


Specialized Services 


CENTRAL TOWER INC. 


Central to All 
Your Tower Needs 


2855 Hwy. 261 © Newburgh, IN 47630-8642 
800-264-0595 © FAX 812-853-0652 


Circle (54) on Fast Fact Card 


Circle (55) on Fast Fact Card 


Expo 


tional mobile radio modems; Mobilmux mobile 


multiplexer for terminal, printer and GPS 
integration. 
Circle (396) 
David Clark Booths 754, 756 


PONG Re, 
Headsets with push-to-talk adapter cords for 
mobile and portable radios; voice activated head- 
sets for portable radios; headset intercom sys- 
tems with two-way radio interface. 

New products 
Series 4200 communication system, 
Circle (397) 


db Mobile 
Existing products ——__ 
VHF, UHF, 800MHz. 900MHz and cellular mo- 
bile antennas; cellular accessories including bat- 
teries, ecliminators, leather cases, mounts and 
portable antennas; ActiveLink repeater. 

New products 
Slim design articulating elevated-feed antenna. 
Circle (398) 


Booth 112 


Decibel Products Booth 112 
Existing products 
Products covering 30MHz-1!,800MHz frequen- 
cies; power amplifiers; metal base station; fiber- 
glass base station; pancl antennas; filter devices; 
microcel] boosters and repeaters and other signal 
distribution systems; digital monitors. 

New products 
220MHz-222MHz antenna systems equipment 


for narrowband technologies including hybrid 
and low-loss combiners, filters, duplexers, moni- 
tors and base station antennas. 
Circle (399) See ad page 39 
Diablo Communications Booths 435, 437 
Existing products 
Norther California antenna sites, 
New products 
Sites serving the Walnut Creek. 
Fresno areas, 
Circle (400) 


Fairfield and 
See classified ads 


Dinet Distributed 
Networks 

Existing products 
Data-Mate mobile terminal system; MDT mod- 
els 1000, 1500, 3100. 

New products 
DataMate S000 central controller, 
Circle (401) 


Booth not assigned 


DX Radio Systems 
Existing products 
RTF series repeaters; RTP series portable repeat- 
ers; DXP and HMS series paging transmitters; 
RTD series radiotelephone links; Exicom series 
835 and 9,800 VHF AM radios. 

New products 
800MHz and 900MHz repeaters and base sta- 
tions; 9OOMHz paging systems; high perfor- 
mance repeaters and base stations. 

Circle (402) 


Booth not assigned 


Dynatech Booths 348, 350 
Tactical Communications 

Existing products 

SK-3, SK-5, SK-7, SK-9, R-4 two-way radio 

accessory security kits; EM-] ear microphones; 

TM-2 throat microphones; PTT/VOX adapters, 

headsets. 

New products. — 

VOX mini-mic kit: TRAK/R-1000; Quick dis- 

connect switch for MPA and MPD. 

Circle (403) 


Karmark 
‘isting products 
Series 4 headset and belt-pak (wireless two-way 
radios); Voxset [1 Vox headphone for portable 
radios; Voxset Vox beltworn pack for portable 
radios; Loudmouth audio amplifier; Loudmouth 
Vox radio link radio interference for portable 
radios. 

Circle (404) 


Booth 1554 


EDN Engineering Bouth 463 
Existing products 
SHDMAP V5.0 wide-area coverage sofiware; 
RPATH V6.1 point-to-point path profile soft- 
ware; CVR V1.1 contour plotting software; 3” 
and 30" terrain data on CD-ROM. 

New products 
MSITE V1.0 multiple site coverage analysis soft- 
ware; TPATH V1.0 advanced point-to-point path 
analysis software: SIGNAL V1.0 comprehensive 
propagation analysis package. 
Cirele (405) 


See ad page 82 


YOU'LL FIND MORE 
THAN GREAT NAMES 
UNDER THIS ROOF :: 
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bisa 


iemens § 


Convenient one-stop purchasing isn't 
all you get from Hutton. You can receive 
factory-caliber advice from a team that 


inventories, And we'll even deliver your rush 
order overnight sie you call by 4 PM. Call 
toll-free to request a free fact kit. 


ELWAVE & 


Bs oar Industries 


HUTTON HAS WHAT IT TAKES 


averages I4 years per person 

in your industry. You'll seldom 
experience a backorder because 
we maintain extremely heavy 


COMMUNICATIONS 


Dallas, Texas 
214-239-0580 FAX 239-5 
800-442-3811 

Norcross, Georgia 
404-729-9413 FAX 729-9567 
800-741-381] 

Hutton National 
Humble, Texas 
7134464050 FAX 446-5779 
800-325-8950 
Communications Works 
Denver, Colorado 
303-820-2929 FAX 820-2809 
800-726-6245 


Circle (56) on Fast Fact Card 
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With the new SLV40, what you 
see is less than what you get. 


Actual size — 
1.5" x 5.75" x7" 


What you see is the Mini-Com® Plus SLV40 from 6 channel capability with bright, easy-to-read 
RELM Communications! It's the smallest, most LED channel indicators. 


compact mobile radio we've ever introduced. Rugged die-cast construction and surface 


But, what you get is a powerful, versatile radio mount device technology for outstanding 
that delivers all your basic communications needs durability and performance. 
with incredible ease of operation...all at the afford- A full complement of options, including 
able price of only *482.00!* DTMF capability. 

What more do you get? Just look at some of the . 
features that will help make the SLV40 one of your 
best selling radios: 


Now with a 2 year parts & labor warranty! 


But, what if your customers want more? Fine. 
RELM offers the RSP Series portable radios and the 
RM Series mobile radios which have enough power, 
channel capability and additional features to satisfy 
Two-Tone Sequential is built-in...not an the most ravenous high tech, power hungry appe- 
additional option. tite. And, all RELM radios carry our same firm 


CTCSS and DCS (standard & inverted) are commitment to quality. 
built-in, too! So, when you need radios, call RELM Communi- 
cations, Inc. 


* 40 Watts of power for a strong, far reaching 
signal. 


Two controls for easy operation — no push 
buttons or squelch knobs. We've got the equipment you need! 


The complete Mini-Com® Plus lineup also includes the P17 
Series* — PTV56 VHF and PTLU46 UHF — portable 
radios and the SLU25* UHF mobile radio. These radios 
share the same features as the SLV40 COMMUNICATIONS 
7707 Records Street 


Indianapolis, IN 46226 ™%; 
RELM Communications! 1-800-821-2900 a 


and are available only from 
AN ADAGE COMPANY 


* Manufacturers suggested retail price, Your price may yary. ’ Series not for sale pending FCC approval 


Expo 


E. F. Johnson 
Existing products —_____ 
Challenger UHF and VHF mobiles; Scorpion 
UHF and VHF handhelds; model 5876 conven- 
tional and UHF LTR handhelds; Challenger UHF 
LTR mobiles; model 8600 series LTR mobiles; 
model 856X series LTR handhelds; conven- 
tional, LTR and low-power industrial repeaters 
and telemetry modules. 


Booth 510 


Circle (406) See ad page 45 
EG&G Electro-Optics Booth 1455 


Existing products 
FAA-approved aviation obstruction waming bea- 
cons and systems; FlashGuard 1000 white strobe; 
FlashGuard 3000 dual red-white medium inten- 
sity beacons, 

Circle (407) 


EMR 

PO a |  _ ———_—_—_——— a aa 
Isolators; load terminations; cavity resonators; 
antenna duplexers; hybrid-ferrite TX combiners; 
cavily-ferrite TX combiners; receiver 
multicouplers; antenna site consulting services. 
New products 
66500/BB series broadcast combiners; 66600/H 
enhanced power SMR combiners; 70000/CFHF 
series high-power [SO-CA VS; 7000/H and 8000/ 
H series high-power isolators, 

Circle (408) 


Booths 1004, 1005 


Eriesson GE Booths 612, 618 
Mobile Communications 
BO ——_————— 
Enhanced Digital Access Communications Sys- 
tem (EDACS) equipment and radios; dual mode 
(EDACS and GE MARC trunked) mobiles and 
portables; conventional mobiles and portables. 
New products 
Monogram mobiles: MGM 148, MGM 160, 
MGM 450; Monogram portables: MGP 148, 
MGP 160, MGP 450; Orion mobile, 
Circle (409) 


ETrunk Systems Booths 220, 222, 224 
OE 
Add-on trunking boards; ETR series mobile and 
portable trunking (UHF and VHF) radios; tone 
and tone/interconnect panels; programmers. 
New products 
ETR 2850 portable trunking radio; ETR 154 tone 
panel; ETR Star repeaters; ETrunk II all-band 
trunking/selective calling products. 

Circle (410) 


Fanon Courier 
Existing products 
Courier Procom VHF and UHF FM handheld 
transceivers; Fanon megaphones; intercoms; P.A. 
amplifiers; paging systems; P.A, paging and 
talkback speakers. 

DS NA TIE LES ns 
Couricr Procom MUS54 5W, 4-channe] UHF FM 
handheld transceiver; Courier VRS M-2 Vox/ 


Booths 1142, 1145 


PTT headset and Vox control unit for hands-free 
communications for use with all Courier Procom 
handheld transceivers. 

Circle (411) 


Fibrebond 
Existing products 
GFRC or custom manufactured portable telecom- 
munications shelters; mobile (Cell on Wheels) 
communications system (complete/tower/in- 
stalled); professional radio equipment installation 
Services. 


Circle (412) 


Booth 1462 


Flash Technology Booth 1361 
Corporation of America 

New products 

ElectroFlash FTB 310 medium intensity obstruc- 

tion strobe beacon. 

Circle (413) 


See classified ads 
Freeman Enyincering Booth not assigned 
Existing products 
PVM series paging terminal with integrated voice 
services. 

Circle (414) 


See ad page 43 
lryer’s Site Guide Booth 667 
Existingsproducis. $$ 
Fryer’s Site Guide East edition; West edition, 
New products 
Mid-states edition, Southeast edition, 

Circle (415) See classified ads 


Bomar answers the call for excellence with high performance 
crystals designed for today's pagers. Our crystals are built to 
precise specs for totally clean, trouble-free reception, and won't 
drift .001 per cent in one year. We guarantee it, We also guarantee 
Bomar Crystals will outlive the pager, Check us out. 


201 Blackford Avenuc « Middlesex, NJ 08846 


Call Toll-Free Fax Toll-Free 


EXCEPTIONAL WIRELESS 


TELEPHONE PRODUCTS 


DataCom's PhoneLink/DataLink 
WN Systems, Inc. 
—— CoMPLETE 

SYSTEM 


§2395.00 
“_ model #2WEL 


Wa yn 


2wet 


Data Com @ 


IDEAL FOR: 
* Remote locations and sites 
* Emergency communications 
* Permanent or temporary services 
* Mobile Phone communications 
* Standard Range 450-470 MHZ 


OTHER PRODUCTS: 
* 2WFD Phone Link $3495" 
* 4WED Data Link $3495” 
* Above Units With Diagnostic Display $4495" 
* RF Network SCADA, call for pricing 


DatuCom, Inc. 


1-800-526-3935 


Circle (58) on Fast Fact Card 
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1-800-777-2197 


524 N, 30th St. 
Quincy, IL 62301 


Circle (59) on Fast Fact Card 
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We cater to those who want 
choice sites. 


When you have an appetite for choice antenna sites in California, no one can cater to your tastes like 
Meridian and Diablo. 

For more than three decades we’ve been serving a buffet of antenna sites that stretches from Chico to the 
Mexican border. Together, Meridian and Diablo offer you 73 tasty locations to choose from. 

These sites are among the most sought after and unique in the country. Many are rich with features such 
as stand-by power, air conditioning, security, and all-encompassing maintenance programs. Many sites offer 
conventional and trunked community repeaters, as well as engineered and combined antenna systems. 

Now Meridian and Diablo have four new antenna sites on the menu: Flint Peak in the Rose Bowl area, 
providing coverage of Pasadena, Glendale, Burbank and the San Gabriel and San Fernando Valleys; Smith 
Hill, which covers Concord, Lafayette and Walnut Creek; Vaca South, covering the Fairfield/Vacaville- 
Marysville-Stockton triangle; and an extraordinary site atop the International Trade Center which blankets the 
greater Fresno area. 

When it comes to service, our qualified staff and caring approach to antenna site management will have you 
coming back for seconds. 


F Meridian Communications i DIABLO COMMUNICATIONS, INC. 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 1220 Brickyarel Cove Rd., Ste. 200, Point Richmond, CA 94901 
(818) 888-7000 © Fax 1818) BBB-2857 (510) 236-3700 © Fax (510) 236-3799 


Visit us at IMCE, Booth #435/437. Circle (60) on Fast Fact Card 


$2 


SE a a 


Expo 


Gamber-Johnson Booths 925, 927 
Existing products 
Mounting hardware for any type of mobile voice 
and data communications equipment; air bag 
friendly mounts: MDTs, laptop, notebook and 
pen-based computers, radios; configurations for 
wide array of equipment in any type of vehicle. 
New products 
PCRadio Station docking station for IBM 
PCRadio; PalmReader docking station for GRiD 
PalmPad. 

Circle (416) 


Crenvral (Communications Booths 500, 501 
Existing products ——_ 
Wholesale distribution of GE and Midland LMR 
mobile radios and accessories. 

Circle (417) See classified ads 


Glenayre Electronics Booth 226 
Gat!) 
Advanced wireless communications products 
and services; radiopaging and voice retricval sys- 
tems; voice processing system: RF base station 
products for VHF, UHF and 900MHz stations. 
New products ——__ 
Model GLT8600 500W solid-state 9OOMHZz pag- 
ing transmitter. 

Circle (418) 


Hark Systems Booth 504 
FENASTE RPP OES 
SI-550 DID interface; Trac telephone repeater 
audio card to enchance the audio on Motorola 


SMR systems; Verifier paging decoder; CD100/ 
Click detector to convert rotary into DTMF; 
AMT 2 mobile phone terminal; TAP 200 alpha- 
numenc concentrator, 

New products 
Mega Switch high capacity digital switch for land 
mobile radio applications, DID interface, least 
cost routing and call distribution in T-] and ana- 
log compatible switch platform, 

Circle (419) 


Hughey & Phillips 
Existing products 
FAA-approved obstruction lighting, controllers 
and remote monitors for tall towers, 

New: products ———__[JWJ_E— 
Solid-state controller for dual-lighted tower with 
multiple strobe and red beacons, 

Circle (420) 


Booth 1156 


Hustler Booth 502 
Boasting producers 
G6 serics UHF verticals; G7 series VHF verti- 
cals: G series lowband verticals; SSM series 
mounts. 

New products 

HS9-45080 Spirit series UHF verticals. 

Circle (421) See ad pages 74, 75 


Hutton Communications Booth 937 
Existing products 
Distributor of more than 50 product lines includ- 
ing Andrew, Bird, Celwave and Decibel. 

Circle (422) See ad page 58 


Hy-Q International Booth 1283 
Existing products 
Quartz crystal products for communication; 
pager crystals; channel clements recrystaled; 
complete elements available; crystal filters; crys- 
tal oscillation, 
Circle (423) 


See classified ads 


IDA Booths 1038, 1040, 1042, isd 
Existing products 
Netlink; Easylink; System 3; RIC 2000; V-2000, 
V-3000, V-3100 microphones; de and tone 
remotes; companding board 4067 interconnect, 
24-46 microprocessor-based de remotes; 24-66 
microprocessor-based tone remotes. 

New products 
20-27 tone remote adapter, 20-18 remote adapter 
panel; RLC controller; power supplies. 

Circle (424) See ad page 5! 


IPR Systems Booths 457, 459, 464 
Existing products 
Communications service monitors and spectrum 
analyzers. 

New products 

COM-120A service monitor. 
Circle (425) 


See ad page 47 


Industrial Booth 1343 
Telecommunications Association (ITA) 

ENistingpe nye ese 

A variety of spectrum management and telecom- 


. ri CIM QUALITY 
HEAR WHAT YOU’VE BEEN MISSING ON HEADSETS 


MICROPHONES (Goosenecks & 
Hand Mics) - deliver crystal clear 
transmission with hi cancellation of 


ombient noise 


q 


Ask about our miniature Speaker, Microphone Combination 


2237) Cottay 
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LOUDSPEAKERS - excel in 
difficult transmitting conditions 
(try our miniature, splashproof, 
flexible mounting model) 


e Hil Dr, Gross Volley, CA 95949 
TEL (916) 268-9025. “FAX: (916) 268-3530 


WE OFFER SOLUTIONS: 


ambient noise 


CLEAR TRANSMISSION OF 
HUMAN VOICE Electtet noise 
cancelling boom mic that eliminates 


MAXIMUM WEARING 


COMFORT 


Lightweight design, wide, soft, 
skin friendly ear cushions 


EASY DIALOGUE IN NOISY, 


GIVE US A LISTEN! 
(VOX or PTT) 


HAZARDOUS ENVIRONMENTS 
Noise reduction rating of 27dB 


Circle (61) on Fast Fact Card 
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Real Pagers for a Real World. 
a 


x 
. * 

e 
ae 


tution | 


MICRO 


Today's pager customers come 
in all shapes and sizes. 

They include plumbers, and 
business people and moms. Just regular folks 
who don’t like heing out of touch. 

And when it comes to choosing pagers, 
they're looking for qualities that fit these 
practical times. 

Like the ability to get the job done, 
without expensive gimmicks. And the 
solidness to endure the bumps and bruises of 


a not-so-perfect world. 

At Uniden, we've always designed our 
pagers with the real world in mind. So it's no 
surprise that as pagers become part of 
everyday life, Uniden is fast becoming the 
people's choice. 

If you want to sell pagers to the 
no-nonsense customers of today, stock the 


pagers designed with the real world in mind. 


uniden 


© 1002 Uniden America Corporation 


Uniden pagers. 


For more information about Uniden Pagers, Call 1-800-292-2294. 


Circle (62) on Fast Fact Card 
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munications engineering services, including 
system/application engineering and technical 
studies. Formerly SIRSA. 
Circle (426) 
International Crystal Booth 301 
Manufacturing 
Existing products 
Communications crystals 70kHz-200MHz; chan- 
nel elements; oscillators; TCXO's; test oscilla- 
tors; pagers; monitor pagers; talkback pagers, 
portable radios; repair service. 
New products 
Synthesized portable radios. 
Circle (427) 


See classified ads 


JaBro Batteries Booth 941 
Existing products 
Rechargeable NiCd batteries for two-way radios, 
cordless telephones, paging equipment, public 
safety, emergency lighting; charger/analyzer/ 
conditioner systems for NiCd batteries. 

Circle (428) 


JB Communications Booths 1141, 1143 
of Watseka 

ExIStHNg prodgcis—— —— 
Cellular cable assemblies, antennas, connectors, 
mounts and accessories. 

New products 
Nikolai leather portable and transportable cases. 
Circle (429) 


MC/MS Series 
Marine Antennas 


Marine Cellular 
27" 5dB Gain 
$33.9 ea 
48” 6dB Gain 
$72.50 ea 


VHF Marine 
48" 3dB Gain 
$72.59 ea 


Call For Free Product 
Data Book 


1-800-634-4622 


Quality Products Made in the USA since 1978 


Comtelco Industries, Inc. 
Illinois 60139 


501 Mitchell Rd., Glendale Hts., 


Circle (63) on Fast Fact Card 


March 1993 


Shown with Optional Mount 


JEFA International Booth not assigned 
Existing services 
Engineering and system design: system integra- 
tion; path and frequency engineering; installa- 
tion and maintenance service. 

New services 
Radio coverage analysis, frequency coordina- 
lion. 

Circle (430) 


See classified ads 


Kaval Electronics Booth 1068 
Existing products 
OFR VHF, UHF and 800MH>z repeaters; booster 
line amplifiers; tapped antenna; distribution sys- 
tems. 

New products 
800MHz and 900MHz OFR HGM 8-0FR; taps 
for 500. cable. 
Circle (431) 


See ad page 77 


Kenwood U.S.A. Booth 1120 
Existing products 
Conventional portables, mobiles, base stations, 
repeaters; trunked mobiles, portables, and repeat- 
ers; options and accessories. 

New products 
TK-430 and 431 800MHz and 900MHz LTR 
format trunked portable radios; TKR-9300S 
800MHz LTR format trunked repeater. 

Circle (432) See ad page 27 


Booth 1129 


Leathersmith 
Existing products — —____. 
Leather carrying cases for portable radios, pag- 


We stock more 
quality top-grain 
leather cases 


than anyone else 


in the Industry. 


Our manufacturing 
techniques match 


the advanced 


ers and cellular phones. 
Circle (433) 


LeBlanc/L & R Communications Booth 1054 
Existing products 
Communications towers, field services; 1&M, 
emergency restoration service. 

Circle (434) 


Lindgren Enclosures Booth 747 


Existing products 


Radio frequency shielded enclosures and 
accessories. 
Circle (435) See ad page 38 


Marconi Instruments 
Existing products es a 
2955B radio test set; 2957B cellular test set; 6200 
microwave test set for locating faults in coax and 
waveguide, 
Circle (436) 


Booths 216, 218 


Maxon America Booth 922 
Existing products 
SP-2000 VHF and UHF synthesized handheld; 
SM-4000 synthesized VHF and UHF mobile; 
CP-0500 crystaled VHF and UHF handheld; SP- 
5050HD lowband synthesized handheld; 1D 
POCSAG VHF, UHF, 900MHz numeric pager; 
ND POCSAG VHF, UHF, 900MHz numeric 
pager. 

et  ——— at 
TP-4800 800MHz trunking portable radio; SL- 


specifications of the 


latest in Portable 


Radio, Pager or 
Cellular models. 


m@ |mmediate delivery from large inventory. 
m@ Two day delivery on set up orders. 


@ Logo imprinting. m@ Low pricing. 


if you're not getting this kind of service 


..call today. 


for Hard Protection 


=e 
Your one-call supplier Bee Electronics, Inc. 


2655 Gardner Road. Broadview. IL. 60153 


and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 
Circle (64) on Fast Fact Card 


The reason the ULTRA-COM 96DT 
is your best buy ina 
Desktop Radio Control Console 
is an inside story. 


The ULTRA-COM 96DT’s application of 
microprocessor technology and ergonomic 
console design provides all the features 
usually found in larger, more expensive 
systems. 


But it’s the inside story that makes the 
96DT unique. All modules and com- 
ponents are readily accessible by simply 
removing the top cover and folding the 
front panel forward. Maintenance is a 
breeze. 


The ULTRA-COM 96DT can be expanded 
to control up to 16 base stations by merely 
adding additional channel control 
modules. 


The inside story includes: 
e Intel’s™ 8097 16-bit 
microcontroller 
e Non-volatile EEPROM memory 
e Programmable EPLD 


System flexibility features: 


e Individual call lights 

e 2-4 and 6-wire control 

e Phone patch 

e Multiple site select 

e Multiple frequency select 

e Multi-format paging encoder 
e Telephone/headset interface 
e DC, tone and mux keying 


Additional features and system expansion 
are easily incorporated with the exclusive, 
easy-to-use Programming Help Menus. 
These menus are available for system 
parameters, switch function, channel 
parameters and personnel/vehicle status. 


Get the full story on "The Sensible 
Approach" to desktop consoles. 
Call or write for detailed literature 
and specifications. 


MODULAR 
COMMUNICATION 
os mel 


13309 Saticoy St, No. Hollywood, CA 91605 / (818) 764-1333 / FAX: (818) 764-1992 
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500 synthesized scanning handheld radio; SP- 
2000 DTMF keypad VHF, UHF, 
Circle (437) 


Meridian Communications Booths 435, 437 
Existing products 
Space at 38 multi-use telecommunications an- 
tenna sites in southern California, including Mt. 
Lukens, Oat Mountain, Red Mountain, Saddle 
Park, Santiago Park, South Mountain, Sunset 


of 7 Manxrad Booth not assigned 
Existing products 
Ridge, Mount Wilson and Mount Woodson. 


Antennas and related accessories; products for 
New products 


the land mobile, cellular and base station seg- 
: i ; . <1] I eak ante site j . ‘| are 7 
Self-supporting ( ; Flint Peak antenna site in the Rose Bowl area of 


ments of the radio communications industry. 
Circle (438) See ad page 23 

ao Los Angeles covering Pasadena, Glendale, 

towe rs 4% ‘ Burbank and the San Gabriel and San Fernando 


valleys. 
Circle (439) See ad page 61, classified ads 


Micro-Quiek Systems Bouth 544 
Existing products 
Protocol sales, service, inventory, AR. point of 
sale software: E-XCEL telemarketing, lead track- 
ing, quoting software; Optima I] SMR, PCP, 
RCC, MSA, RSA, TAS billing software; Metrix 
intuitive dispatch scheduling software. 

Circle (440) See classified ads 


Midian Electronics Booths 929, 931, 933 
Existing products 
UED | universal encoder and decoders; ANI 1 
universal automatic number identification: TVS 
2 rolling code voice scramblers, 
New products 
RTSM Maxon SP2000 compatible trunked radio- 
telephone radio; TDS | tone digital squelch 
bourd; RD 10 and RC 10 remote control prod- 


ucts. 
Circle (441) See ad page 46F 
Midland Land Mobile Radin Booth 326 


Existing products. 
Syn-Tech XTR mobiles, portables and desktop 
stations; Syn-Tech II half duplex mobiles, du- 
plex mobiles and stations; Base tech dispatch and 
repeater stations; voice storage; high security 
scrambling: mobile in-band and dualband repeat- 
ers; signaling. 
New products 
Channel sharing systems (CSS) and CSS model 
Poles 70-9020 trunking radios with LTR compatability. 

Circle (442) See ad page 32 
‘ Mobile Viark Booths 265, 267 
Over 45 years of quality products Existing products 


Vehicular antennas for cellular, trunking, land 


for the communications industry mobile and amateur frequencies; installed and 


portable antennas including RM series roof an- 


tennas with Quick Disconnect, plass-mounted 
dualband antennas, cordless clip-on antennas 
with adjustable pick-up rod, low-profile mag 
mounts. 
New products 

® Clip-on coupler antenna series available for 


MicroTAC, MicroTAC Lite, OKI-900 and 


6718 West Plank Rd. P.O. Box 2000 Murata, 
Peoria, Illinois 61656 Circle (443) See ad page 46 
PH: (309) 697-4400 FAX: (309) 697-5612 
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GO AHEAD, 
CALL US 
NARROW 
MINDED... 


AT 220 MHZ. 


and manufactured in the USA by SEA. 


For over a decade, SEA has built the most 


durable, state-of-the-art narrowband radio While other companies scramble to jump 

products. And we don’t mind saying that’s on the narrowband bandwagon, SEA 

all we do. equipment is available now! And no other 
So it should come as no surprise that the company will ever have more experience in 

first transceivers and base stations type- the field. 

accepted for use at 220 MHz are designed For more information, call 1-206-771-2182. 


AUNIT OF DATAMARINE INTERNATIONAL INC 


THE LEADER IN NARROWBAND TECHNOLOGY 


Circle (67) on Fast Fact Card 


DANTA FE 


distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


ye 


CELLFLEX® Closed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 7/8” 1 5/8” 


LLFLEX © foam - 


stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 


CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA FE distributing 
800-255-6595 


9640 Legler 
Lenexa, Kansas 66219 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 
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+ Existing products 


a 
ey, 


Mobile Radio Technology Rooths 451, 453 
he ead ———— 
Written lo keep industry professionals up to date 
on the latest in equipment, technology, tech- 
niques, business developments, legal and regula- 
tory matters, MRT is recognized as the leading 
source of technology-oriented industry guidance. 
Visit our booth to pick up a copy and Lo sign up 
for your free magazine subscription. 
Circle (444) 
Modular Communication Booths 360, 362 
Systems 
Existing products ———____ 
Uhtra-Com Pro workstation; Ultra-Com 96 DT 
desktop console; user-programmable systems; 
touch-screen monitors. 
Circle (445) See ad page 65 
Motorola Test Equipment Booth not assigned 
Existing products 
R-2600 communications systems analyzer. 
Circle (446) 
Multiplier Industries Booth 944 
Existing products 
Batteries and battery eliminators for two-way 
radios; batteries for pagers and custom packs for 
laptop computers and other equipment. 
Circle (447) See ad page 20 


MA-Com Booth 606 
Evisting products. 
Pvi Squelch privacy modules for two-way radio; 
Cypher-MX VSB variable split band scramblers 
for two-way radio; Radio Mail Vox voice storage 
and retneval modules for two-way radio; com- 
puter aided dispatch (CADi) modules to add on 
to PC or radio. 

New products 
MX P10 CADi computer aided dispatch com- 
puter card: N-Tone encoder and decoder, MX 
P25 CADi computer aided dispatch Selcall N- 
Tone encoder and decoder module, 

Circle (448) See ad page 7 


Nady Systems Booth not assigned 


VHF-30 5W transceiver; VHF-40 5W trans- 
ceiver; UHF-50 SW transceiver; EasyTalk radio 
communicators. 
Circle (449) 
Newmar Booth 1537 
Existing products 
Varicom 20; heavy-duty power supply: basecom 
power supply: stainless-steel battery charger. 
ag __—_—_—_—_—_—_——— es 
115-12-100RM battery eliminator and charger: 
360-2007-0 power pac; a power supply with 
built-in battery; 24-12-31SP de converter, iso- 
lated with spike/surge suppression. 

Circle (450) See ad page 24 


SorComn Booths 148, 1050 
SO West | Ts 
Data signaling encoders and decoders for 
CTCSS: two-tone sequential; DTMF; digital 
coded squelch: single tone burst, 1,.500Hz and 
2,805Hz digital. 

SO _ ———_,— rr 
NC401 DTMF decoder; NC409 DTMF ANI 


encoder. 
Circle (451) See ad page 61 
(rbucom Systems Booth not ussizned 
Existing products 

TDM-150 digital command and control, 

New products 
Calida Plus. 
Circle (452) See ad page 21 
Pace Booth 1175 
Existing products 
Benchtop systems for assembly, rework and re- 
pair of electronics; SMT component installation 
and removal; soldering and desoldcring stations; 
circuil board repair and modification; fume ex- 
traction systems; training services. 

New products 
MicroChine miniature machining system for safe 
repair and modification of advanced electronics: 
Process Monitor for analysis of thermal perfor- 
mance and EOS/ESD safety parameters of sol- 
dering and desoldering stations; Pik & Paste au- 
tomatic liquid dispensing and component han- 
dling system that does not require shop air. 
Circle (453) 


PacketCluster Systems Booth 1332 
PUISNG PrGduotSe — 
Mobile data communications; wireless messag- 
ing. 

New products 
PacketCluster mobile data communications for 
public safety. 

Circle (454) 


Page-Com Booths 1546, 1548 
Existing products 

Radius series portables. 

wn —____—_—_—_—————— 
Radius GM300 repeater; Radius GM300 mobile. 


Circle (455) 


PageTek 
Existing products ___EO 
ProTek-24 monitor, alert and control system; 
ProTek jr. monitor, alert and control system. 
New Products. 
ProTeckTor tower light, site monitor alert and 
control system. 

Circle (456) 


Booth not assigned 


Pana Vise Products Booths 1352, 1354 
POA |S, 
Standard phone mounts; deluxe phone mounts; 
slimline phone mounts; PortaGrip; universal ra- 
dio mounts; mobile data terminal mounting 
system. 

New products 
Flex-mount. 

Circle (457) 
Parkinson Electronics Booth 102 
Existing products 
RP3, RPI1 repeater kits to convert mobiles to 
repeaters; RV8-A, RV8-T de and tone remote- 
term, panel, multi-channel, voice synthesizer: 
ELS extended local remote for TMX8510, 8712 
radios; PT2 power-down timer for battery- 
saving mobile radio applications. 

faa c7 | (  ——— 
VEP-24 expanded version, 24 phone line. VEP- 


. THE WAY THE WORLDS TALKING 


TAIT .. 


IN USE IN OVER 80 COUNTRIES 


THE WAY THE WORLDS TALKING 


THE WAY THE WORLDS TALKING IN USE IN OVER 80 COUNTRIES TAIT... 


TAIT 


TAIT... 


THE WAY THE WORLDS TALKING 


IN USE IN OVER 80 COUNTRIES — TAIT 


The Heart of a Top Performer 


THE TAIT 


cxaaok 


BASE 


Every two-way radio user is seeking better 


system performance, and better performance is 
why more and more systems operators are tuming 
to the TAIT T800 SERIES OF BASE STATIONS and 
REPEATERS. 

The system delivers better performance through: 
O Higher specifications 

OJ Innovative design 

O) Greater flexibility 

UJ Total reliability 


The TAIT T800 has been proven in some of the 


harshest, most demanding conditions on earth. 


Talk to your nearest Tait office today about the 


T800 Series. Custom configurations can be 
designed to meet individual user requirements, 
including MPT 1327 TRUNKING SYSTEMS. 


TAIT 


ell 
STATION zg : 


(Ai) Tait Electronics 


| 


( 
baa 


HEAD OFFICE 

NEW ZEALAND USA 

Tait Electronics Ltd Tait Electronics (USA) Inc. 
P.O. Box 1645, Christchurch Phone: (713) 984-8684 
Phone: (64) (3) 358-3399 Toll Free: 800 222-1255 
Fax: (64) (3) 358-3603 Fax: (713) 468-6944 


AUSTRALIA UNITED KINGDOM 
Tait Electronics (Aust) Pty Ltd Tait Mobile Radio Ltd 
Phone: (07) 266-3399 Phone: (0480) 52255 
Toll Free: (008) 07-7112 Fax: (0480) 411996 
Fax; (07) 266-7559 


HONG KONG 

Tait Electronics Ltd 
Phone: (852) 517-0000 
Fax: (852) 517-1818 


SINGAPORE 

Tait Electronics (Far East) Pry Ltd 
Phone: (65) 253-5777 

Fax: (65) 251-7778 


“Large enough to rely on and small enough to listen.” 


THE WAY THE WORLDS TALKING 


IN USE IN OVER 80 COUNTRIES TAIT. THE WAY THE WORLDS TALKING 
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THE WAY THE WORLDS TALKING 
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Expo 


repackaged interconnect; SMA 92 tower lights 
monitoring alarm through radio circuits; RV8-K 
telephone Key system remote control to multi 
channel radio contro] stations. 

Circle (458) 


Polyphiser Booth 1340 
‘visting products ; 
Grounding and lightning arrestor products for 
coax (de-6GHz), Data/Teleo, ac and de power 
New products 
3PB bulkhead entrance panel; models IS-PLDO 
120-20A and IS-PLDO-220-SP ac plug-in pro- 
tectors; grounding products 1C-1125, 6" x 1" 
gauge x 1.5" CU strap; 20C-1125, 20-40 to CU 
strap; MSC-3 universal 1.5° CU strap clamp. 
Circle (459) See ad page 76 


Positron Industries Booth 853 
Eyisting products 
TRCC radio and telephone dispatch console, 
New products 
PC keyboard-based TDD device for dispatchers 
Circle (460) 


Quantum Publishing 
Existing products 
Cellular radio handbook: paging technology 
handbook; video tapes: audio tapes: software; 
reports; wide variety of information resources for 
the wireless industry. 
New products 


Booth not assigned 


“Cellular Marketing” by Robert Steucrnagel: 
digital cellular telephony video tape series. 
Circle (461) 
Racom Products Booth 569 
Existing products 
Life-Tel C.T.S. cellular telemetry system for 
ambulances; Life-Tel T.R.S, telemetry receiving 
system; 1601 solid-state announcer, 

New products 
1402 programmable station identifier, 700 low- 
cost station identifier, Life-Tel T.S.S. telemetry 


sending system for UHF; radio medical 
telemetry. 
Circle (462) 
RadioMate Booths 360, 362 


Existing products 
Headsets for portables, mobiles and base stations. 
New products 
“Low profile” carset. 
Circle (463) 


Radio Systems Booth 749 
Existing products 
Submersible rugged portable radios in crystal 
and synthesized versions, covering 30MHz to 
512MHz; transportable weatherproof repeaters: 
telemetry modules; special forces wideband 
squad radio with automatic antenna coupler built 
in, 

New products 


Solar/Cell Batteries 


70 


For all your remote power needs: 


PAULIN SOLAR ELECTRIC 
E-} -£-1 SPECIALTIES CO. 


P.O. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 


Circle (70) on Fast Fact Card 


Mobile Radio Technology March 1993 


__FAX 800-767-7605 


Custom SC-460 series encryption module for 
shock and vibration resistant mounting inside 
any Radio Systems submersible portable radio. 
Circle (464) 


Ramsey Mlectronies 
Existing products 
Com-3 communications service monitor, Sinad 
Plus automatic sinad meter; Com-6 universal 
code synthesizer. 
Circle (465) 


Booth not assigned 


See classitied ads 
Ranger Communications Booth 1172 
Existing products 
UHF and VHF portable radios; mobile radios: 
base station and repeaters; digital paging trans- 
mitters; SMR trunking mobiles: rural telephone 
systems. 

Circle (466) 


Reach Electronics Booth 1625 
Existing products 
2VRI52 highband and 2VR32 lowband tone and 
voice pagers; 2VRIS3 highband and 2VR33 
lowband tone and voice pagers. 

Circle (467) 


Relm 
Communications 
Existing products 
RSPS00B, RSP400 plus portable radios; 
RMU45NB, RMV60B, RML60 high power plus 
mobile radios; LMV2548 plus mobile radio; 


Booths 725. 727, 729, 731 


Winning 


Combination __ 
Decibel Products Quality 
Primus Electronics Service 


RONICS CORPORATION 


0-892-1413 
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Synthesized, Fivld Programmable 
1) channels 
5 Watis VHF/UHF 
8 Hr Watiery Life. 
10 Er Battery Available 
Frequency Hands: 136-174 
400430, 450-512 MHz 
Wide Band Operation 
VHF 15MH2 UHF 20 MHz 
sun 
Tone Coded Squeich 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged, Uni Bouy Housing 
Two Year Factory Warranty 
Made In USA 
, Synthesized, Field Programmable 
VHF $429 UHF $449 16 channels 
40 Watts VHF = 25 Watts LHF 
Frequency Bands: 136-174 
100-430, 450-512 MHz 
Wide Band Operation 
VHF 15MH2/UHF 20 MHz 
scan 
Tone Coded Squelch 
Digital Coded Squelch 
‘Twa-Tone Sequential Decode 
Rugged, Uni-Body Housing 
Iwo Year Factory Warranty 
Made [n USA 


VHF $469 UHF $499 


Mobrle comes seth. installation kit, hand microphone 
and external speaker jack Optional accessories: DIMF 
band microphone and 5 watt external speater 


WITH IT. 


Portable comes with: battery. antenna, wall charger and belt clip 
Optional accessones: DTMF keypad, speaker microphone. earphone 
or beadset, fast rate drop-in charger and carry bolster 


The new line of Patriot two-way radios really support from the factory. It's true we have 
gives you something to deal with. Not only do Patriot radio dealers worldwide, but right now a 
you receive the benefits of a premium product limited number of dealerships are still available. 
line that's built in the USA by Ritron, but a So take advantage of a truly patriotic deal, and 


product line with high dealer margins. And call us at 1-800-USA-1-USA. 
FAX: 317-846-4978. PATRIOT. 


iva) % ¢ r oeft s 4 
even more than that, you get strong dealer ae eevatin 


MADE IN 
Circle (72) on Fast Fact Card THEUSA. fee year tiarmunr; apples to prxtuct sold m USA Contain frequency bands special order 


Expo 


RFH252NB, RH256NB, TRH202 mobile radios; 
SLV40, SLU25 mini-com plus compact mobile 
radios, WH WU, WS series repeaters and base 
stations; DU, RDPL series duplexers; cavity fil- 
ters; combiners. 

ee —__ 
Mini-com plus PTV56 compact portable VHF 
radio; Utili-com UC2200 compact portable VHF 
utility radio, 

Circle (468) See ad page 59 


from your 


MOTOROLA 


trunked radio system with 


TRIDENT'S M-500 
AIRTIME LOGGER 


Busy Q wait time statistics | Remotely programmable 
Two period airtime logging 800 & 900 Mhz compatible 
550 hours airtime per ID code _— Repeater loading & statistics 
Channel frequency assignment — Realtime display of active ID's 


RF Industries Booths 635, 637 
(Neulink and Connector divisions) 

UCT ef 

RFA-4024 Unidapt kit; RFA-4040 Unicable kit: 

RFA 4059 Unidapt coaxial cable sampler; RFA- 

4045 Unidapt wattmeter. 

OE, 

Neulink’s DCL 2400 modem series; Neulink’s 

extended wireless phone system. 

Circle (469) 


Riser-Bond Instruments Booth 1476 
CS 
P 2901B+ TDR cable fault locator, 3000 TDR 
MszC0 cable fault locator: 525 cable identifier. 

New products 

1220 TDR cable fault locator. 

Circle (470) 


Ritron Booth P32 
Ree | —_— 
Synthesized, programmable VHF and UHF por- 
table and mobile two-way radios: crystal con- 
trolled Jobcom two-way radios; repeaters and 
telephone interconnect systems: telephone line 
extender system for UHF, full duplex; telemetry 
and radiomodem systems. 

New products 
Model RPM-050 synthesized. programmable 
Patriot lowband mobile radio, 30MHz-SOMHz, 
16 channels, 60W; synthesized, programmable 
Patriot UHF portable radio, 460MHz-480MHz, 
5W, 11 channels. 

Circle (471) See ad page 71 


== Trident Micro Systems 800-798-7881 


10221 Slater Ave., Suite # 103 Fountain Valley, CA 92708 (714) 549-5206 


Visit us at IMCE, Booth #304/306/308. Circle (73) on Fast Fact Card 


Broadband RF Wattmeter— 
imitated but never improved. 
THRULINE is the first and 

only name in wattmeters. 

The Model 4304A wattmeter is 
accurate, versatile and easy to use. 


Rohn Hooth 1242 

Existing products 

Concrete equipment shelter; fiberglass equip- 

ment shelter; guyed towers; self-supporting tow- 

ers; poles. 

Circle (472) See ad page 66 

¢ Single element operation— 
no change necessary 

e Measures forward and 
reflected power 

¢ Measures 5-500 watts full 
scale on 5 power ranges 
25-1000MHz operation 


Light weight, rugged construction 


Sabre Communications Booth 338 
Existing products ——_{/»»_____ 
Guyed and self supporting towers; prebuilt 
equipment shelters; HF antenna systems. 

New products —_E 
Series 4400 solid round welded tower system. 
Circle (473) 


Sage Data Systems Booth 1261 
ONE EC, 
CSERVICE service management system for in- 
voicing, work (ickets. inventory, service history, 
maintenance contract profitablility, technician 
productivity, air-time billing. recurring billing. 
Circle (474) 


Call or write for more details on how THRULINE Model 4304A RF 
wattmeter can simplify your two-way RF equipment testing. 
ba 


30303 Aurora Rd., Cleveland, OH 44139 U.S.A. * (216) 248-1200 
TLX: 706898 Bird Elec UD * FAX: (216) 248-5426 
WESTERN REGION OFFICE: Ojai, CA * (805) 646-7255 


Electronic Corporation 


Scala Electronic Booths 1346, 1348 
Existing products 
Fixed-station antennas for cellular, 300MHz and 
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Fax This Page to 312/922-1408 Attn: Tina Rubin 


NAME | : TITLE 


COMPANY 


ar Rn ARmMpcORC 
COMPANY ADDRESS 


OFFICE PHC 

Q Please send conferen (Ei Please send exhibito: info: mation 
Or call Tina Rubin at 79 or fax 312/922-1401 

Cellular Business *'55 East Jackson Blvd. * Suite 1100 * Chicago, Illinois 60604 


SF LER 


G7-150 Series 
148-174 MHz 


Omnidirectional 
Fixed Station 


ELECTRICAL 


MECHANICAL 


@ Gain... @ Length... 
7dBd 15 feet 4inches 
@ VSWR... ® Weight... 
3MHz under 10 Ibs. 
1.531 


@ Wind Survival... 
® Connector... 100 mph 
Type N Female 
@ Mounting... 

Up to 2 inch 


mast 


® Lightning 
Protection... 
Direct ground 


CALL NOW 
800-949-9490 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 
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Expo 


900MHz trunking, point-to-point, two-way com- 
munications, telemetry, MAS, paging and 
ground-to-air communications. 

New products 

Americell sector antennas series. 


Circte (475) See ad page 31 
Schlumberger Hooths 1547, 1549 
Technologies 


EX(StNR DIETS 
4031 portable communications test set; 4040 pre- 
cision radio test set; 6910 precision test receiver; 
4922 radio code analyzer; 4015 communications 
monitor. 

Cd 
4031D Stabilock and North American digital 
cellular tester, 9200 GSM tester; 4015 communi- 
cations tester with EDACS trunking capabilities. 
Circle (476) See ad page 15 
Scientific Dimensions Booths 1438, 1440 
Existing products ———__»___EE_ 
Quick Connection slide mount; series 5000 ped- 
estal mount; Goosnek series flexible stecl pedes- 
tal mount. 

A 
Mobile office mounting kits—SDI 8000. SDI 
8003, SDI 8007 and SDI 8020; air bag sensitive 
Mounting equipment for public safety applica- 
tions, SDI 7623, SDI 7001, 


Circle (477) See classified ads 


SEA Kaoth 448 
Existing products 
220MHz narrowband trunked conventional ra- 
dio systems; ESP1000 220MHz narrowband re- 
peaters: ESP504 220MHz narrowband mobile 
radios; ESP520 220MHz narrowband mobile 
radios. 

Circle (478) 


See ad page 67 


Selectone Booths 1147. 1149. 1151, 1153 
Existing products 
Tone signalinge—CTCSS, DCS, two-tone, burst, 
DTMF; ANI; voice encryption. 

New products 
ST-1000 mobile data messaging system. 

Circle (479) See ad page 3 


Setcom 

Existing products 
Headset, helmet com-kits and SCBA com-kits 
for portable and mobile radios; vehicular inter- 
com/radio mixer system. 

ah): 2, 
System 1300 airport rescue/fire fighter vehicular 
intercom/radio mixer. 
Circle (480) 


Booth not assigned 


See ad page 56 


Shurp Communications Booth 1470 
Existing products 
Mobile communications equipment: site man- 
agement equipment; strobes and safety signals: 
mobile messenger voice message and informa- 
lion system; on-hold message programs. 

New products 
AutoLoader 500 digital voice announcement 
system for telephone on-hold messaging. 

Circle (481) See classified ads 


Booth 748 


Shinwa Communications 
of America 

Existing products 

CM3 pagers: pen pagers. 


New products 
STAT series; mobiles; portables. 
Circle (482) 


Shure Brothers Booth 751 
Existing products 
ModuLink S90T. 885TT and 890TT. 


Circle (483) 


Sigtone Booths 243, 245 
UT Gt | 
P1356 status reporter; Mobi-Script base dispatch 
software; Mobi-Stat base dispatch software; 
A1202 ANI unit; A1458/20 ANI display decoder 
and unit: $1515 selcall unit. 

OO, aS 
M2400 series mics; T2160 remote control and 
monitoring unit T8053 mobile data terminal; 
$1530 MVS signaling module; A 1204 ANI 
module; T2001 Mobi-Cab bid box, 

Circle (484) 


Sinclair Radio Laboratories Booth 560 
POD Beg |, ——— aS 
Base station antennas; cellular antennas; duplex- 
ers; fillers; transmitter combiners; receiver 
multicouplers; isolators; mobile duplexers. 
OO EO —— 
SRL 411, SRL 490, SRL 475 cellular autotune 
combiner, 

Circle (485) 


Skages Telecommunications Booth 1520 
Services 

Existing products 

Modular Concept Custom Designs electronic 

furniture consoles; STS special purpose mobile 

security vans and command centers. 

Circle (486) 


Slattery Software 
RXESISRS ROR 
Quickfonn 574; Minute Quotes software for FCC 
licensing and proposal generation, 

Ga ——_—_—— 
Quickform series 401, 402, 489, 494, and Sched- 
B for printing FCC forms on laser printers. 
Circle (487) 


Booth 1505 


SMC Electro-Mount 
Existing products 
Unilok series mounts; UCC series communica- 
lions consoles; electro-mount series pedestal and 
flex mounts. 
New products 
Sprint 7000 controller; $2000 series stack 
mounts. 

Circle (488) 


Booths 1445, 1447 


SoftWright 
LE, ——_—_——— a 
Terrain analysis package (TAP), PC-based soft- 
ware to perform evaluation of existing or pro- 
posed transmitter sites; radio coverage predic- 
tions, microwave, paging, cellular and two-way 
radio system design. 

EE | a 
Antenna patterns distortion module version 2.3f, 
Alaskan topographic data on CD-ROM, 

Circle (489) See classified ads 


Booth 470 


Qe 


[SS er) 


Special Industrial Radio Service Association 
(SIRSA) 
See Industrial Telecommunications Association 
(ITA) for listing. 
Spectrum Communication Booths 447, 449 
PS ——— 
Paging transmitters for VHF, UHF and 900MHz, 
high-power amplifiers and power supplies; link 
transmilter and receiver systems: repeaters: 
boards; filters. 
Circle (490) See ad page 82 
Standard Communications Booth 640 
pha a | Tey 
HX240 series portables; HX340 serics portables; 
HX440 series portables; HX580 series trunking 
portables; GX1500 series mobiles; GX2000 se- 
ries mobiles; GX3030 series trunking mobiles; 
RP70 series repeaters. 
COO ——— 
LMR 5 & 6 community repeaters: GX5810 mo- 
bile trunking radio; 800MHz trunking repeater 
and controller. 
Circle (491) See ad page 41 
Sti-Co Industries 
Existing products 
Disguised mobile two-way antennas including 
custom lender-mount lowband, highband, UHF 
and broadband models; cellular look-alike VHP 
and UHF antennas; low profile transit antennas 
in highband, UHF, 800MHz and 900MHz; spe- 
cial use antennas; couplers: tuners: and dual 
matched systems. 
New products__ 
Model ROF-BL-150/450 disguised dualband 
cellular look-alike in VHF and UHF; model 
S-450 disguised custom fender-mount UHF 
broadband antennas covering 20MHz within the 
405MHz7-S12MHz frequency range; custom 
fender-mount disguised antennas for 1993 mod- 
els: Plymouth Concorde, Dodge Intrepid, Jeep/ 
Eagle Vision, Eagle Talon, Jeep/Eagle Grand 
Cherokee, Chevy Camaro, Pontiac Firebird, Ford 
Probe and Mercury Villager—available in 
lowband, highband, UHF and broadband. 
Circle (492) 


Booths 233, 235 


Tad Radio of Canada 
Existing products ——_ 
Wideband VHF and UHF mobile radiotele- 
phones. 

CWT, 
M8 synthesized mobile radio with LCD and cus- 
tom software, 

Circle (493) 


Booths 566, 570 


Tait Electronics Booth 404 
Existing products 

T8O0 base station radios. 

New products 

T2000 mobile radio product line. 

Circle (494) See ad pages 52, 69 


Tekk Booths 1074, 1076 
Existing products ——__L__ 
Handheld radios; data radios: modems; O.E.M. 
services. 

a  _ o 
T-20 low-cost slimline handheld: T-50 low-cost 


slimline handheld; T-Mode radio modem. 
Circle (495) 

Telex Communications Booth 1466 
Existing products 

Communications headphones and headsets, 
New products 
EM300 Earmike transducer worn in the ear com- 
bining microphone and earphone receiver; 
Magnacom emergency vehicle intercom. 

Circle (496) See ad page 28 
Tessco Booth 254 
Existing products ——______________ 
Site management equipment, antennas, cable, 
connectors; cellular and two-way accessories; 
mobile and portable antennas; bench equipment, 
tools and shop supplies; test equipment and 
computers. 

New products > 
Buyers’ Guide with pricing effective March | 
details more than 10,000 products from 
manufacturers, 

Circle (497) 


TPL Communications 
Existing products ———_ 
Mobile, base station and repeater amplifiers coy- 
ering frequency ranges from 35MHz to 970MHz, 
power ranges from [OW to 5O0W. 

New products __ 
Mobile charger for the Relm portable RSP500 
radio; mobile amplifier charger for the Standard 
HX440 series portable radio. 

Circle (498) 


Booth not assigned 


Transcrypt International Booth 760 
Existing products————___________ 
Crypto Voice Plus (CVP) scrambler line; CS 
encrypt scrambler line; cellular and landline 
phone scramblers and systems; signaling and 
status modules; T-CAD computer aided dispatch: 
fleet management controller, 

Mew: protiiets 
SC 20-406 exportable version of CVP scrambler; 
SC 20-480 system ready scrambler with less than 
one second late entry capability. 
Circle (499) See ad page 5 
Trident Micro Systems Booths 304, 306, 308 
Exising products ———————— 
TNT series logic and interconnect controllers; 
CR-355 interconnect call router; VM-400 voice 
mail system; M-500 airtime logger for Motorola 
systems. 

New producis___—__— 
TNT-110 and TNT-120 logic and interconnect 
controllers. 
Circle (504) See ad page 72 
TWR Lighting Booth 343 
Existing products —————_—__________ 
FAA-approved aviation lighting: medium inten- 
sily strobes; 300mm code beacons; obstruction 
lights; controller alarmed and non-alarmed solid 
state and motor driven; junction boxes; complete 
light kits. 
Circle (505) See classified ads 
Tx Rx Systems Booth 1022 
REN ESTAIES DEORE AAS ————— 
Duplexers; resonant cavity filters; multicouplers: 


GUSED 


G6-450 Series 
450-470 MHz 
Omnidirectional 


Fixed Station 


ELECTRICAL MECHANICAL 


@ Gain... @ Length... 
6dBd 87 inches 

@ VSWR... @ Weight... 
8MHz under 16 Ibs. 
1.51 


@ Wind Survival... 


@ Connector... 125 mph 


Type N 
Female @ Mounting... 
Up to 2 inch 
@ Lightning mast 
Protection... 


Direct ground 


CALL NOW 
800-949-9490 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 
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NEW Isolating Protector 
mt — Stops Lightning 
on Coax Line 
New IE Series Protector 


COAX 
50% SHIELD 


100 


99.9% TO GROUND 
Typical DC Center Blocked 


COAX 
0% 0 50% SHIELD 


~25% 
50% cenren | \—p@@lt 


~75% TO GROUND 


Our patented Isolated Equipment (IE) Series Protectors 
ground and then isolate both the shield and the center 
conductor of your coax line. Lightning is diverted to the 
outside ground system. It can not travel to the equipment 
chassis and follow the electrical wires to ground which 
can happen with all other type protectors including 1/4 
wave shorted stubs. The IE Series Protectors are available 
from 1.5MHz to 2.6GHz (to 20GHz Special). This innovative 
and unique series is 99.9% effective, setting a whole new 
meaning to the term “Coax Protector”. Of course it’s from 
the World Leader in RF coax protection. 


1500 models of coax, power and twisted 
pair protectors . . . plus lightning/EMP 
and grounding solutions. 


KPolyPhaser>| 


CORPORATION 


(800) 325-7170 
(702) 782-2511 
FAX: (702) 782-4476 


2225 Park Place i P.O. Box 9000 MJ Minden, NV 89423-9000 
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signal booster systems; RF system products and 
associated hardware, 
Circle (506) 


Existing products 
VHF, UHF, 800MHz and 900MHz mobiles, por- 
tables, repeaters and base stations in conven- 
tional and trunking; accessories. 

New products 
ESAS trunked networking system; 220MHz 
mobiles and repeater systems; SPS330TSD full 
duplex, 800MHz trunking portable; IMH4100/ 
IMU3100 wideband mobile radios in VEIF and 
UHF. 


Valmont Industries Booths 261, 263 
OU, 
24"-face guyed tower, pre-welded sections; 
monopoles in taper, tubular, steel, self-support- 
ing communication structures. 

New products 
Various mounting arrangements for mounting of 
antennas to communication structures Ccustom- 
ized to customer needs and specifications, 
Circle (508) 


Valor Enterprises 
Existing products 
Land mobile antennas and accessories; base sta- 
tion: yagis: cellular antennas and accessories; 
micro magnetics and accessories. 

New products 
Micro magnetic quarterwave and 3dB gain 
val-clip antenna systems; clip-on antenna sys- 
tems for handheld phones or radios, 

Circle (509) 


Booth not assigned 


Exisunp pronnet ye 
Numeric display pagers; UPS systems; cellular 
and SMR antennas; cellular phones; alphanu- 
meric pagers; tone and voice pagers. 

New products 
Panasonic cellular phones. 


Existing products 7 
C-5112 10-line, 4-frequency radio control con- 
sole; C-1614 6-line 4-frequency tone-remote 
desk console; C-583 8-frequency tone-remote 
desk console; 1223C tone-remote station adapter 
for type 10/400 type mounting shelves. 

New products 
C-5111 10-line, 4-frequency console with instant 
PTT switches and individual volume controls for 
unselected lines; cross-patch and phone-patch 
option for C-5112 console. 


Existing products. 
Two-way radio products, including the Vertex 
series mobiles and the dualband (VHF and UMP) 
handheld. 


Existing products 
Replacement battery packs for two-way radios, 


cellular and cordless phones, laptops, 
camcorders; pocket pager batteries and chargers. 
Ae) | {, ——————  S 
Chargers for two-way radios. 

Circle (513) See ad pages 37, 48A 


Wacom Products Booths 1150, 1152, 1154 
Existing products 
Coaxial cavity filters; duplexers; transmitter 
combiners and receiver multicoupler systems 
operating in the 30MHz-960MHz band; isolators 
and load terminations. 

Circle (514) 


Wavetek Booths 337, 339 
Communications Division 

eS We —_—————— 

Model 260 service monitor with 300 encoder. 

Wesu praducts._—___ 

Model 3500A cellular test system; NAMPS test 

option; model 500 cellular identifier, 

Circle (515) 


Western Multiplex Booth 701 
PERS te, {_ er 
Microwave Lynx TI digital microwave radio 
with spread spectrum. 

Circle (516) 


Western Towers Booth 309 
Poe i {a 
Communications tower structures for monopole, 
self-supporting and guyed towers. 

New products 
MFN-L100 lightweight self-supporting tower. 
Circle (347) 


Willmar Technical Booth not assigned 
College 

ERESITR SOPUECE Si 

Information about hiring graduates or enrolling 

in the college. 

Circle (348) See classified ads 


Zetron Booth 950 
Existing products 
Interconnects; digital hybrids; repeater control- 
lers: trunking remotes; trunking repeater control- 
lers; radio networking and dispatch switches; 
mobile and dispatch control stations; paging en- 
coders, paging terminals; paging accessories; 
radio remote/phone alarm and control systems: 
message recorders; fire station alerting system; 
radio console systems; ZM DTMF microphones; 
software billing, download and alpha paging pro- 
f£rams. 

Meseiprppeise ts 
Model 15P field programmable desktop encoder; 
model 18/18+ control link; model 1801 multi- 
purpose status and control panel; model 42 dis- 
patch trunking logic; model 63 dialink transmit- 
ter link module; model 55B page buffer; model 
813 digital telephone repeater interface (TRIB), 
model 3010 printing ALI display; model 3022 
instant recall recorder; mode! 7502 mobile en- 
coder/decoder/transponder, model ZR-310 com- 
munity repeater panel: model ZR-320 selective 
calling interconnect; model ZR-330 radiotele- 
phone interface; AlphaZ paging program; 
autopath networking; rural radiotelephone 
system. 

Circle (343) See ad pages 57, 88 


ao 


FIX IN-BUILDING RF problems 
with KAVAL 
COVERAGE EXTENSION SYSTEMS 
800/UHF/VHF 


On frequency repeaters 5W, 127dB gain 
each channel 


Booster and line amplifiers 
Tapped RF distribution 


Support services 
Systems design and integration 


KAVAL 


ELECTRONICS INC. 


401 Alden Rd. Unit 11 
Markham, Ontario, Canada L3R 4N4 


Tel. (416) 940-1400 Fax (416) 940-1402 
BIRD Warmeters, sree 
ELEMENTS, sk 


ATTENUATORS AND LOADS fer 


We earned our position as CENTURIAN 
the leading Bird distributor CUSHCRAFT 
with a big inventory, good FANON 
prices, quick delivery and 

service. We would like to —— HENRY 
earn your business... co | -HOXAN 
please call today. +; | ICOM 


H E N RY ae. j JABRO 
4 » of KANTRONICS 
RADIO | O.. nth 


; MAXON 
2050 S. Bundy Drive 
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Los Angeles CA 90025 OPTO 
Toll Free: 1-800-877-7979 PIPO 
Or: 1-310-820-1234 j 


FAX: 1-310-826-7790 ‘ RADIUS 
; TEMPO 
UNIDEN 

YAESU 
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(continued from page 46) 


signal by combining the outputs of mul- 
tiple receivers (usually two) whose an- 
tennas are spaced by more than a quar- 
ter wavelength. Polarization diversity 
uses a similar setup with two antennas 
of different polarization. The technique 
works because signals received by sepa- 
rated antennas are unlikely to suffer 


simultaneous fading.4 

A voting system can be used to select 
automatically the best output signal 
from two or more receivers fed from 
diversity antenna systems. Typically, 
average received signal strengths are ap- 
proximately 4dB better for two-receiver 
diversity combining and as much as 8dB 
better when four receivers are com- 
bined, as compared to a single receiv- 


LATCOM CALENDAR OF EVENTS 
1993-94 


TelNets'93 and TulNets 94 
auty 
Talrcomrune atevrs Networks 


CenCom'93 i 


Avoust 


Telecommunrcatons 


Computing, Enargy 


15, Snoege 


CosCom'94 
August 


Telecurmmunicanins Chayutng, Evacgy 


LATCOM 


A Oywissod of intercom, 


Presidents "E’ Award 


920U S Nadeland Blvd , Suite 309 
Miami, Fi 33156-2703 USA 
Tel’ (305) 670.9444 
Fax: (305) 670 9459 


InterCom’93 and ‘34 
March 
Tolnvommunmentuay, Camputny. £aurgy 


+ CANTO'93 and ‘94 


June 
Jue meriervane: ADGMS 


+ CaribeCom'92 and ‘93, and ‘94 


+ TrinCom'93 and ‘94 
utng 


; VenCom’93 and '94 
February 


Talecnmmun canines 


* ColCom’93 and ‘94 


Augest 


Terecomunun ataes Competing 


TELEMATICA’93 and "94 


way 


Pelecsrumyn atans 


ChileCom'$2 and '93 and “94 
Sovermber 


4. Telecommuncanons, Enieuy 


LatCom’93 and ‘94 


November 


Folerommunic ators. Emery 


Circle (81) on Fast Fact Card 


78 Mobile Radio Technology March 1993 


er. The greatest improvement is in the 
reduction in deep, sharp fades that may 
reach 10dB or more, even when two 
receivers are combined with cither 
space or polarization diversity.> 

» Improved coverage—Where well- 
defined areas must be covered, such as 
on a highway running north and south 
from the radio base station site, using 
two receivers connected to individual 
yagi antennas pointed north and south, 
for example, provides well-defined, 
high-gain coverage. This method uses 
standard antennas, as compared to the 
alternative of purchasing a specially de- 
signed, phased-antenna system. 

» Duplicated systems—By combin- 
ing two receivers through a sINAD vot- 
er, system redundancy for improved 
reliability can be provided. Redundan- 
cy may be especially useful at remote 
sites and sites with difficult access. 

SINAD voting systems provide a 
powerful tool for planning systems that 
require wide-area coverage on common 
channels. SinAp voters can provide a 
means for co-located receivers to be 
added into a communications network, 
particularly where polarization-, space- 
or directional-diversity reception sys- 
tems are being considered. 

Care is required when implementing 
such systems, but experience has shown 
that sINAD voling systems cover large 
areas with ease. User satisfaction is es- 
pecially high when operators no longer 
have to select zones and channels. 
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25.80 R, 


60x25.8 
60+25.8+206.1 


25.8x 206.1 
60+25.8+206.1 


60x 206.1 
60+25.8+206.1 


Figure 2. The process of evolution from 2A to 2F can be handled on a simple calculator to design a hybrid pad with 10dB loss. 


BIG or SMALL 
We Have Ite All! 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 


e VHF Low Band to 300 watts 
VHF IHigh Band (140-200 MHz) 
"4 to 500 watts 
% UH Low Band (400-550MHz) 
y to 350 watts 
*UHF High Band (800-960MHz) 
to 140 watts 


Express 
yourself 


Something bothering you? Want 
to sound off about it? 


Need help that other readers 
might provide? 


Send a letter to: 


Letters to the editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 


VoCom / RF Corporation ; 
Quality since 1979 * True continuous rating at 
1-800-USA-MADE high ambient temperatures 


1-800-872-6233 Say 
Le vORABL STR * FCC type accepted 
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a TT 


Technically speaking 


design the resultant T-pad at Figure 2F, 
they are complex and cumbersome to 
handle. The process of evolution shown 
in Figure 2 is easier to handle on a sim- 
ple calculator and actually may be faster. 


Construction 

In building a simple attenuator or 
matching pad, it is important to use pre- 
cision resistors. 

Resistors with 1% tolerance should 
produce an attenuator with sufficient ac- 
curacy. Metal film resistors are pre- 
ferred over composition resistors to pro- 
vide better operation at high 
frequencies. 

A power rating of '/sW to '4W 
should be sufficient, unless you acciden- 
tally key the transmitter into the pad. 
Keep lead lengths quite short, especially 
if you are building a pad to use with RF. 

Use a good-quality, shielded con- 
struction box, such as the cast alumi- 
num type. The box should be as small 
as possible. 

With asymmetrical pads, be sure to 
mark or otherwise identify each port's 


S@nic 


Sound Technology 
Working for You 


The Sonic Throat 
Microphone allows 
hands free 
communication in high 
noise, severe 
environments. Police 
Special Operations and 
Fire Hazmat Teams can 
maintain radio contact 
under adverse 
conditions. 


impedance. 

When using the various pad formu- 
las, you inevitably will come up with 
some odd resistance values. You may 
have to use various combinations of 
resistors in series-parallel to achieve the 
desired resistance value. Use your 
imagination. 


Testing the pad 

The first step in pad testing is to ter- 
minate one port with the proper resis- 
tance and then measure the resistance 
at the other port. 

Then repeat the procedure at the oth- 
er port. 

The old, familiar L-pad from Figure 
2A appears again in Figure 3B. Here it 
is being tested with a de voltage for the 
proper loss at de. 

This particular pad should show a 
5.7dB loss. This does not mean that the 
voltage measured at one port is going 
to be 5.7dB below the voltage at the oth- 
er port. The voltage at the 502 port will 
be 0,423 times the voltage applied to the 
75Q) port. 


North 


Dakota 


Bismarck, 


Using the decibel formula: 

dB = 20log(Eg/E)), we have: 

dB = 20log(0.423) = —7.47dB. 

Nonetheless, because the impedances 
at the two ports are different, it is neces- 
sary to apply a correction factor. 


The correction factor is: 


dB (correction) 


10log (50/75) 


—1].76dB 


Subtract this correction figure from 
the previous calculation of —7.47 to get: 


-1.47 — (—1.76) 
= -7.47 + 176 
= —571dB 


This is the actual attenuation of the 


APCO 
North 
Central 
Regional 
Conference 


April 21-23 


Sonic Communications Inc. 

4 Colonial Center Box 287 

New Ipswich, N.H. 03071 USA 
Tel: 603-878-1944 Fax: 603-878-1773 
Toll Free: 800-688-1944 


CALL OR FAX 
FOR MORE 
INFORMATION ON 


SONIC PRODUCTS ; : 
for information, contact: 


APCO Conference 
Department 


(800) 949-2726 
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Technically speaking 


Figure 3. If you are testing a pad for use at RF frequencies, set up the test as shown 
in 3A. The old, familiar L-pad from Figure 2A appears again in 3B. Here It is being tested 
with a de voltage for the proper loss at dc. 


L-pad of Figure 3B. The pad’s attenua- 
tion is bidirectional. 

» Dc loss test—To perform the de 
loss test as illustrated in Figure 3B, you 
must know the ratio of voltage output 
to voltage input. 

For equal input/output impedances, 
the ratio is found as follows: 


V. = antilog( —dB/20) 


For a 6dB pad with equal im- 
pedances, the calculation is: 


antilog (— 6/20) 


0.501, 


For the L-pad at Figure 3B, the deci- 
bel loss figure is the sum of the pad loss 
(-S.7) plus the correction factor 
(—1.76), which equals —7.46dB. 

Substituting yields: 


V, 
= antilog(— 7.46/20) 


= 0.4236 


In performing the dc voltage test on 
a pad, be sure that the voltage level you 
use does not exceed the power-handling 
capability of the resistors used to con- 
struct the pad. Usually a 1.5¥ battery 
is a good choice. 

As shown in the illustration, a resis- 
tance equal to the port impedance is 
connected in series with the voltage sup- 
ply. The actual voltage applied across 
the input port is one-half of the supply 
voltage. 

If the pad passes the ohmmeter and 
de voltage checks, it probably is going 
to be fine to use at least at audio fre- 
quencies. If you are testing a pad for use 
at RF frequencies, set up the test as 
shown in Figure 3A. 

» RF floss test—Connect an RF sig- 
nal generator with a 5002 output im- 
pedance to a 6dB T-pad with 502 input 
and output impedances. Connect a 
good-quality RF voltmeter first across 
the input port and record the RF volt- 
age reading. Move the voltmeter to the 
output port and record the voltage 
reading. 

Attenuation is determined by the 
formula: 


dB = 20log(Eo/E;) 


WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NC40T 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology. 


MODEL NC421 

MULTI-FUNCTION DIMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NC4000 

MULTI-FUNCTION OTMF DECODER 

For control of remote applications, available 
with enclosure or 56 pin edge connector and 
a variety of options. 


MODEL NC4004 

MULTI-FUNCTION DTMF REPEATER 
Capable of controlling 10 outputs while 
sensing 10 external inputs. 


MODEL NC404 
SUB-MINIATURE DIMF ENCODER 
Digitally synthesized tone generator. 


M@DEL NC409 

MICRO-MINIATURE DTMF AN! ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit. 


MODEL NC410 

NEW...DTMF ANI ENCODER DESIGNED WITH 
THE RCC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable "transmit refresh” provide easy 
operation in any mobile application. 


Call 1-800-874-8663 
for complete information 
and pricing. 


(Bvoncowm: 


TONE SIGNALLING PRODUCTS 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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No correction factor is needed be- 
cause the voltage readings are taken at 
the same 50Q impedance. 

If you do not have a sufficiently ac- 
curate RF voltmeter, use an RF demod 
probe in conjunction with a de voltmeter 


according to the following method. 

Measure the input port’s RF voltage. 
Adjust the generator level to produce a 
known reference reading on the vyolt- 
meter. Record the reference reading and 
the signal generator output level. 


Move the RF probe to the output port 
and increase the signal generator out- 
put level to produce the reference level 
on the voltmeter. Read the new signal 
gencrator level. [t should be 6dB above 
the first generator level. If not, the pad 


SPECTRUM 
PAGING 
TRANSMITTERS 


900 MHz Now Available! 


@ 100% Solid State 

@ 10-300 Watt Units - VHF & UHF 

@ 100% Continuous Duty 

Direct FM 

@ Tone, Voice, plus Digital Modulation 
(FSK, NRZ-POCSAG, GOLAY, or any format 

H Automatic VSWR & Hi Temp. protection 
for PA. 

@ Built-in Metering 

@ 72MHz & VHF/UHF Links available 


VHF — D.O.C. Approved in Canada 
SCT1500 FCC Type Accepted 

150 WATT TRANSMITTER 
The Spectrum SCT1500 Series of Paging Transmitters incorporates the 
latest advances in solid-state technology. The various models embody many 
years of experience in VHF/UHF transmitter design. These very heavy duty units are able 
to easily handle 100% duty cycle—even in extreme environments, for year after year of 
reliable service. A unique direct FM Digital/Analog Modulator is combined with a propor- 
tional solid state crystal oscillatorfoven to provide precision digital modulation, low dis- 
tortion tone and voice modulation, as well as very high frequency stability. As with all 
Specirurn products, only the finest designs, components and construction techniques 
are used. 


For a Paging System with Superior Performance and High Reliability... 
step up to Spectrum quality, as thousands of customers throughout the world have done 
for over 1¥2 decades! 


Call or write for details. 


1055 W. Germantown Pk ® Norristown, PA 19403 
(215) 631-1710 * (800) 220-1710 © Fax: (215) 631-5017 
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SPECTRUM COMMUNICATIONS CORP. 


is not suitable for use at this RF fre- 
quency. 

As the RF operating frequency in- 
creases, it becomes more difficult to 
build an attenuator pad that produces ac- 
curate results. Inductive and capacitive 
effects cause mismatches, and the 
VSWR increases. 

Leakage past the attenuator becomes 
a problem, invalidating the attenuation 
rating. The problem can be avoided to 
some extent by making attenuators with 
less attenuation per unit and then con- 
necting two or more together to achieve 
the desired attenuation level. 

Leakage around the attenuator be- 
comes more pronounced at higher at- 
tenuation levels. At UHF frequencies, 
such problems quickly become prohibi- 
tive. Commercially built, resistive at- 
tenuators rated for use to IGHz and 
above incorporate special compensating 
inductors and capacitors along with spe- 
cial resistors to extend the frequency 
range. 

A computer program that aids in the 
design of all these types of pads, includ- 
ing T-to-z and z-to-T transformations, 
is available for $5, plus $2 shipping and 
handling. Write the author at P.O, Box 
15178, Spartanburg, SC 29302. BL 


Features: 


Vy 


+ Effective for FM and 
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radio, MMDS, SMR, PCN and microwave. 

* 3 and 30 are second terrain databases forthe 
the US. on diskettes or a single CID-R¢ )M, 
* NEW! Open format capability for 
accessing a variety of international 
terrain databases. 


Send for our free brochure today. 


Propagation analysis software for your PC gives you the fast, easy, economical way to see 
the sites for your transmitting antenna without leaving your computer 


* Programs RPATH” and SHDMAP™ for point-to-point and area-wide 
propagation analysis including terrain obstacle loss. 

* Multi-color 2-D and 3-D plots of field strengths, received power 
levels, and terrain elevations on vour VGA screen or plotter 


TY broadcast, paging, cellular, two-way 


3-D Plot of field strength. 


EDX ENGINEERING, INC. 


RO. Box 1547, Eugene, OR 97440, 503 345-0019 


FAX 503 345-8145 


N ews 


Uniden makes 220MHz equipment with open-architecture trunking 


Uniden America, Fort Worth, TX, plans 
to offer system backbone equipment for 
the 220MHz private land mobile radio 
band, including repeaters, amplifiers, com- 
biners and antennas. 

In addition to hardware specifically de- 
signed for the band’s SkHz channels, 
Uniden has developed an advanced form 
of trunking logic called enhanced 
subaudible signaling for use with its 
220MHz equipment. The logic will be 
made available in the company’s 8OOMHz. 
and 900MHz radios, too. 

The new trunking logic 1s open architec- 
ture, and Uniden will make it available to 


all land mobile product developers. In ad- 
dition to seamless automatic roaming, the 
new logic provides individual unit ID num- 
bers, voice mail, group calls and individual 
unit paging. 

Prototypes are being field tested and are 
expected to be submitted to the FCC for 
type acceptance, according to information 
released on Jan. 15. Uniden expects to re- 
ccive lype acceptance for base station and 
mobile equipment in plenty of time for new 
licensees to use it in meeting FCC con- 
struction deadlines. The equipment will not 
be offered for sale until] FCC type accep- 
tance is granted. 


AER-Aerotron asks court for protection from creditors 


AER-Acrotron, a Raleigh, NC-based 
radio communications equipment manu- 
facturer, petitioned the federal court on 
Jan. 11 for protection from creditors under 
Chapter 11 of the Bankruptey Act. 

Ernie Schwab, AER-Acrotron’s presi- 
dent. has left the company. Andrew and 
Anthony Kostantinidis have assumed the 
management of the company. Andrew 
Kostantinidis is chairman of AER- 
Acrotron’s parent company. Orlando, FL- 
based Atlas Financial Holdings, which 
purchased AER-Aerotron in 1990. An- 
thony Kostantinidis, Andrew's son, is 
president of Atlas. 

According to Andrew Kostantinidis. 
“product quality and payment difficulties” 
precipitated the court petition. 

AER-Aerotron’s future is linked with 
that of Atlas and two other Orlando com- 
panies, Repco and Aerotron-Repco Sales. 

Atlas owns AER-Aecrotron and 
Aerotron-Repco Sales as private compa- 
nies. Since 1987, Atlas has owned a ma- 
jority interest in Repco. a public company. 

Repco petitioned the court for protec- 
tion from creditors under Chapter 11 of the 
Bankruptcy Act in December 1992. I[t 
sought relief from a lease for a manufac- 
turing and headquarters building with sev- 
eral times the space required for its current 
business volume. 

Atlas formed Aerotron-Repco Sales in 
December 199] to consolidate AER- 
Aerotron’s and Repco’s sales operations. 
Although Acrotron-Repco Sales began re- 
selling Repco products in December 1991, 
only recently has it begun re-selling AER- 
Aerotron products. 

Andrew Kostantinidis said that AER- 
Acrotron will take advantage of an oppor- 
tunity for additional consolidation with the 
Orlando operations. Pending court ap- 
proval, the company expects to relocate its 
engineering and manufacturing operations 


to a smaller facility in Raleigh in June. 
The company’s other operations wil] be 
consolidated with those of Atlas, Aerotron- 
Repco Sales and Repco at 2400 Sand Lake 
Road, Orlando, FL 32809; 407-856-1953. 

“Atlas purchased AER-Aerotron in 1990 
with the understanding that it would be 
moved into Repco.” Andrew Kostantinidis 
said. “Now we will sce how we can make 
both companies survive.” 

AER-Aerotron manufactures FM radio 
communications base stations, repeaters 
and paging transmitters, as well as ampli- 
tude companded single-sideband (ACSSB) 
base station and mobile radios and FM 
mobile radios for railroads. “The company 
has more than 35% of the U.S. market for 
railroad clean-cab radios,” Kostantinidis 
said. 

AER-Aerotron is developing spread- 
spectrum radio communications equip- 
ment. Spread-spectrum railway equipment 
will be sold under the AER-Aerotron 
brand, and spread-spectrum data commu- 
nications equipment will be sold under the 
Repco brand. “Both companies will have 
new products,” Kostantinidis said. 


ComDey specializes in building 
radio communications systems 
Communications Development Systems 
(ComDev), Fairfield, NJ, specializes in 
two-way radio, paging and cellular com- 
munications construction, Partners in the 
newly formed company include Rich Ber- 
liner, Mark Malick and Robert Franco. 
ComDev has been appointed the Northeast 
representative for FWT, handling its prod- 
uct line of towers, cell sites on wheels and 
shelters. ComDev is located at 4 Gardener 
Road, Fairfield. NJ 07004; 201-227-8886. 


Maxrad opens new headquarters 

Maxrad has moved its home office and 
manufacturing plant to a new, 32,000 
square foot facility in a Chicago suburb. 
Maxrad is located at 4350 Chandler Drive. 
Hanover Park. IL 60103; 800-323-9122: 
fax 708-372-8077. 


Andersen Consulting oversees 
Phoenix PD CAD project 

The Phoenix Police Department has 
awarded an $8.6 million contract to 
Andersen Consulting for replacing its 12- 
year-old computer-aided dispatch system. 
Andersen Consulting, a system integrator, 
will oversee the project that includes 
Hewlett Packard, Motorola and Public 
Safety Systems Inc. (PSSI). 

The mobile data terminal system has 
been designated a beta test site by 
Motorola and will include components of 
its Private Data TAC systems. The current 
system operates 650 vehicular MDTs that 
will be replaced by 680 model 9100-386 
mobile workstations and 25 PDT-220 por- 
table data terminals. 

The system will be installed in a new 
communications center that is part of a new 
123,000 square foot Property, Supply and 
Communications building. Final imple- 
mentation is scheduled for Fall 1993 pap 


NUMERIC 
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* VHF, UHF, 900 MHZ 

* POCSAG signalling format 

+ Holds up to 16 messages 

« 128 Character memory 

* Selective message delete 

» Uses one “AA” alkaline battery 


AVA P INTERNATIONAL, INC. DALLAS, TEXAS 
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—_———— COMMUNICATION DIVISIO 
FAX # (214) 278-5981 


P.O. Box 550999 ~—Dalllas, TX 75355-0999 — Wats 800-527-9366 
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FCC creates Emergency Medical Radio Service 


The FCC voted on Jan. 14 to establish a 
new radio service called the Emergency 
Medical Radio Service (EMRS). 

EMRS joins the Fire Radio Service. the 
Police Radio Service, the Local Govern- 
ment Radio Service, the Highway Mainte- 
nance Radio Service and the Forestry- 
Conservation Radio Service as a member 
of the public safety family of private radio 
services, 

The commission acted in response to a 
petition filed several years ago by the In- 
ternational Municipal Signal Association 
{(IMSA) and the International Association 
of Fire Chiels (IAFC), The FCC has desig- 
nated IMSA and [AFC to coordinate EMRS 
frequency assignments, which will come 
from channels reallocated from the Special 
Emergency Radio Service (SERS) and five 
additional channels allocated to EMRS in 
the new 220MH~z land mobile radio band. 


“Regulating Technology” is compiled from in- 
formation provided by Alan S, Tilles, Esq.. 
MRT’s regulatory consultant, and by the Interna- 
tional Municipal Signal Association, Newark, 
NY. 


EMRS frequencies are expected to be 
used by fire and rescue agencies of local 
government operations that have paramed- 
ics, emergency medical technicians, haz- 
ardous materials teams, volunteer fire de- 
partments and others that perform pre- 
hospital medical services. These radio us- 
ers sought access to a protected block of 
frequencies to avoid competing for radio 
channel access with other users in the 
SERS. 

On SERS channels, medical service pro- 
viders had to contend with competition and 
sometimes interference, whether avoidable 
or not, from school bus radio communica- 
tions, among other services. 

In using EMRS frequencies that have 
public safety radio status, the medical 
service providers are expected to have 
quicker access to clear frequencies and less 
interference. 


220MHz lottery 
The FCC has conducted its lottery for 
220MHz local channels. 


Although each application has been as- 
signed a preference number, it is virtually 
impossible to determine whether an appli- 
cation can be granted, other than the top 
picks. Because the commission’s grant of 
each application affects its ability to grant 
each application thereafter, most applicants 
will have to wait until licenses are issued 
to find out whether they are to receive one. 


* * 


Fines 

The FCC continues to fine radio licens- 
ees for tower painting and lighting rule 
violations over which the licensee may 
have no control. 

Other license violations, such as modi- 
fying systems without prior FCC authori- 
zation, are coming under increased 
scrutiny. 

Everyone would be well advised to re- 
view his license to check for accuracy and 
to discuss with tower owners the need for 
{and responsibility for) maintaining light- 
ing and painting as specified on the license. 


2 


THE EXPERTS ar VERSATILITY 
« DEPENDABILITY 


Mark’s NEW BDF-3800 offers 3dB of 
gain ina low profile antenna with a bow 
tie pattern. This technically advanced bi- 
directional antenna can be used indoor 
or outdoor for total versatility. 


Our NEW FP-5016 wall mount direc- 
tional, 120 degree sector antenna, delivers 
5 dB of gain. Both antennas maintain in- 
conspicuous profiles ideal for microcell op- 
eration. 


Mark’s high quality ensures extraordinary versatility and unsur- 
passed dependability. Ask the experts at developing special applica- 
tion cellular antennas. 


{\ Radiation Systems, Inc. 


Mark Antennas Division 
1757 South Winthrop Drive, Des Plaines, IL 60018 USA 
Telephone 708-298-9420 Fax 708-635-7946 
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BATTERY 
PROBLEMS?? 


Our customers 

agree that the 

RAMSystem is 
the most effective 


ANALYZER on 
the market! 


Call before you invest ... 


BatteryPRO 
Centres Inc. 
0. Box 160 


zy North America 
Black Diamond, cat 


1-800-661-9401 
or Fax 
(403) 933-3233 


AB Canada 
TOL OHO 
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Readers’ choice 


Of all the new products and services in 
the July 1992 issue, the ones reprinted 
here generated the most reader requests 
for additional information. If you missed 
them the first time, here is your opportu- 
nity to acquire more information on 
them: Just circle the corresponding Fast 
Fact Card number on the card found in 
the back of this issue and mail the card to 
us. 


SCADA unit boasts 4,800-baud modem 


The I[Qnet high-speed SCADA unit 
from Coded Communications features 
a built-in 4,800-baud modem and RS-422 
interface. The unit’s controls can be ac- 
cessed remotely and adjusted. Other fea- 
tures include high network throughput; 
modular design; digital and analog moni- 
toring capability, and reliability. 
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Redundancy option available 
for paging terminals 


Digital radio changes 
trunked system 


The Aegis digital 
radio technology 
from Ericsson GE 
fits the EDACS 
trunked system and 
conventional sys- 
tems. The system 
provides voice tech- 
nology with added 
security against typi- 

A cal scanners. 
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Software outlines FCC forms 
for easy fill-in by computer 

Slattery Software has released five ver- 
sions of its Quickform software for FCC 
licensing. The PC-based software is for 
FCC forms 401, 402, 489, 494 and Sched- 
ule B, The software displays a simulated 
image of the form on the screen for easy 
fill-in, then prints the form on plain paper 
using a laser printer. Forms are saved au- 
tomatically so licensees can retrieve, du- 
plicate, merge, selectively tag and batch 
print forms. 
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Portable repeater interface 
boasts field programmability 


The RPT-] portable repeater interface 
converts any ICOM hand-held into a 
repeater. The SWS Security interface 
features field-programmability, good 
audio quality and rugged construction. 
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Mobile repeater gains 
type acceptance 

The KG106 mobile repeater from 
Kyodo West meets FCC type accep- 
tance. The unit combines the functions 
of a mobile and repeater in one unit with 
full duplex and works in UHF, VHF or 
crossband applications. 
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SMR antennas offer 
unity, 3dBd, 5dBd gain 
Mobile antennas 
designed for trunk- 
ing radio are avail- 
able from Larsen 
Electronics. Seven 
models using the 
NMO mount offer 


unity, 3dBd and 
5dBd gain. The 
antennas are for 


800MHz or 900MHz applications. 
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Automatic-disconnect products protect electronic equipment 


Redundancy from Glenayre provides 
protection against loss of service due to a 
single component failure without the need 
to duplicate all of the peripheral cards, 
such as trunks, voice storage and outputs. 
It is optionally available for the GL3000L 
and GL3000XL paging terminals. Compo- 
nents include the CPU, RAM, SIO, 
switcheard, BMIC card. SCSI host adapter, 
disk drives. power converters and CPT 
card, 


The Automatic Antenna Disconnect unit 
from LPS Enterprises automatically dis- 
connects an antenna when the transmitter 
or receiver is powered down, either by the 
operator or as a result of a power failure. 
The device automatically reconnects the 
antenna when power is restored. The Au- 
tomatic Modem Disconnect automatically 
disconnects and reconnects a computer 
modem from the telephone line in a simi- 
lar manner. 
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AUTOMATIC ANTENNA DISCONNECT 


1 oe KQLIEMENT CONNECTIONS 1 
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New products 


Paging terminal features 
one universal trunk card 


SAUSSCRIBER 
fa) PROGRAMS ALL FEATURES 


A 


DAECT Lhe 


(XO TAP 


THPP LIVE CRERATCA 


NETHORKING 


The DS5000 offers fully integrated pag- 
ing, live telemessaging, alpha transcrip- 
lion, automatic operator assist in non- 
DTMF areas, voice mail and fax mail. The 
DS5000 from Ralco uses one universal 
trunk card for voice, data and fax input 
and output. Features include TNPP, dial- 
up TNPP and programmable templates for 
customized services. 
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Magnetic mount antenna 
comes ready to install 


The Mini Mag 

Magnetic mount an- 

tenna is for conyen- 

tional and trunked 

mobile radios in 

the 8O00MHz and 

9OO0MHz bands. It 

comes factory tuned 

and ready to install. 

The compact an- 

tenna from Motorola is an alternative to 

glass-mount antennas and antennas that 

require mounting holes to be drilled into 
the vehicle body. 
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Triaxial antenna cable suits shielded environments 


The nu-Trac antenna cable employs a 
patented triaxial design to achieve con- 
trolled coupling of RE energ gy between the 
cable and shielded environments (such as 
tunnels, subways, ships and buildings) to 
achieve RF coverage. Frequencies range 
from less than 100MHz to more than 
2GHz. The cable from Times Microwave 
Systems passed the IEEE 383 vertical tray 


cnc lt RAR RA FET : 
Oat reat eer 


flame test and is qualified to MIL-C-17G 
standard. The cable, connectors and 
accessories are available in '/:", 7/s" and 
I'/:"" sizes. 
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Software plots Alaskan terrain 

Digital topography data for Alaska is 
available from SoftWright. The elevation 
data can be used with the Terrain Analysis 
Package system for modeling the perfor- 
mance of radio communication systems. 
The data can be used to generate 3D depic- 
tions of the terrain with county boundaries, 
cities and airport locations. 
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Guyed antenna tower features 
all-welded solid-leg design 

The S-36 guyed tower features a 36-inch 
face with all welded 20-foot long tower 
sections and high 
strength solid round 
tower legs and brac- 
ing. The Andrew 
tower can support a 
wide array of an- 
tenna configura- 
tions and is de- 
signed in accor- 
dance with EIA- 
222-E specifica- 
lions, Other features include built-in climb- 
ing ladders, built-in cable supports for 12 
cables, complete offering of cellular plat- 
forms and mounts. and universal bolt on 
microwave mounts. 
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INTERFERENCE LOCATION 


50 to 1000 MHZ 
Stuck Microphones 
Cable TV Leaks 


Switch offers 3-way matrix control 


The MTX-1616 audio and digital switch 
matrix provides switching audio and con- 
trol signals simultaneously in small com- 
munications systems. The JPS Commu- 
nications unit has a 3-way matrix control: 
via PC software, via front pane! and via 
parallel interface, As many as 24 com- 
plete matrix set-ups may be programmed 
and later selected with a single contact 
closure. 
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Radio data controller suits 
GPS, public safety applications 


WAM CET COe RA Lee 


Le 


The radio data controller (RDC) is ca- 
pable of transmitting data over existing ra- 
dio at 9.600bps or at 1,200bps on most 
trunked radios, Data communication takes 


Jammed Repeaters 
& Cell Sites 


place in either asynchronous or synchro- 
nous mode on either dedicated data or 
shared voice channels. The unit from GLB 
Electronics is user programmable and 
supports GPS, public safety, networking 
and data acquisition applications. 
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New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 


le DOPPLER SYSTEMS, INC. 


P.O. BOX 2780 (602) 488-9755 
CAREFREE, AZ 85377 FAX (602) 488-1295 
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Hand-held unit transmits fax, alphanumeric paging messages 


Pagentry is a hand-held fax transmitter 
and alphanumeric radio page message en- 
try and transmission device. Measuring 3" 
x 5" x 4", the unit is battery-powered and 
contains an alphanumeric keyboard and 
LCD. Message text may be entered at any 
time and later transmitted to radio pagers 


or fax machines, The unit can transmit and 
receive E-mail, be used as a hand-held data 
terminal, or be used as a TDD. The RTS 
Electronics unit also provides a name and 
telephone number directory, a touchtone 
dialer, alarm and reminder functions, and 
a calculator. 
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RF modules boast range of 850MHz-960MHz 


A synthesizer PROM control interface 
with an optional serial or parallel micro- 
processor control are in RF Industries’ RF 
modules. Features include multiple chan- 
nels, 12.5kHz or 25kHz channel spacing 
and a frequency range of 850MHz to 
960MHz. The modules measure 2" x 2". 
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Telemetry unit operates in three modes on wireline or two-way radio 


The T2160 offers an economical solu- 
tion for remote control and monitoring 
systems. The 6.3" x 3.94" x 1.0” self-con- 
tained unit from Sigtone has eight digital 
inputs and outputs and two analog inputs 
and outputs, The typical application is a 
master-remote arrangement using two 


T2160 units. The units are linked together 
via wireline or two-way radio, The units 
can operate in three modes: polled, event 
triggered and combined polled and event 
triggered. The system can be implemented 
on an existing WHF, UHF, 800MIIz and 
900MHz. conventional or trunked system. 
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Coaxial cavity filters available in 500MHz-40GHz range 


Circle (314) on F 


RLC Electronics offers three cavity fl- 
ters in the S0OMHz-40GHz frequency 
range. The coaxial cavity filters are for 
low-loss, narrowband requirements. The 
interdigital cavity filter is for both 
narrowband and broadband, low-loss ap- 
plications, and it provides symmetrical re- 
jection characteristics. The combline cav- 
ity filters are used for narrow and moder- 
ate bandwidth situations, offering high 
side-rejection characteristics. 


ast Fact Card 


Repeaters offer compact design, continuous duty operation 


The continuous-duty Syn-Tech II repeat- 
ers and dispatch stations are fully synthe- 
sized and programmable for as many as 320 
channels in as many as 16 groups. Fre- 
quency range for VHF models is 136MHz- 
160MHz or 15S0MHz-174MHz; RF output 
is adjustable from 1W-40W. UHF fre- 
quency range is 406MHz-430MHz or 
450MHz-470MHz; RF output is 1W to 
30W. Configurations can be either desktop 
cabinet or 19" rack-mount. Rack-mount 
units are 5.5" high; desktop units are 8" x 
21" x 15". All models from Midland have 
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full-duplex capability, programmable 
CTCSS/DCS with carrier operated relay 
and programmable dual-priority channel 


scan. 


) 


L iterature 


Catalog features quartz crystals, 
includes technical information 

A 70-page catalog contains sections on 
quartz crystals, oscillators, filters and 
build-to-print modules for the military and 
commercial markets. The catalog from 
EG&G Frequency Products includes en- 
gineering and technical information, as 
well as schematic drawings and charts for 
both standard and custom applications. 
Included are photos. specifications and 
ordering information. 
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Handbook serves 
as paging reference 

The Paging Technology Handbook by 
Neil J, Boucher gives an in-depth view of 
the paging industry—the technology, op- 
portunities, limitations and pitfalls. Chap- 
ters include Basic Radio; Units and Con- 
cepts of Field Strength: Site Selection: An- 
tennus; Multiple Transmitter Operation; 
Switching: Code Format and Error Correc- 
tion: and Noise and Noise Performance. 
The handbook from Quantum Publishing 
includes a glossary for easy reference. 
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Catalog details cable assemblies 
A 24-page catalog from JB Com- 
munications of Watseka describes 
high-performance cellular, land mobile and 
CB cable assemblies, antennas, mounts, 
connectors and accessories. All products 
feature a lifetime guarantee. 
Circle number (318) on Fast Fact Card 


Application note covers 
measurement accuracy 

A 16-page application note shows how 
lo improve measurement accuracy without 
the need for new test equipment. The ap- 
plication note from Wiltron describes how 
lo use precision Components with its 
S400A scalar measurement system. All the 
techniques can be used with existing scalar 
systems. 
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Book discusses basic electronics 
for non-technical readers 
Understanding Basic Electronics is writ- 
ten in a style that non-technical readers can 
read. The chapters form four units: Some 
Needed Math Skills; Elementary De Elec- 
trenics; Elementary Ac Electronics; and A 
Few More Building Blocks. Included in the 
American Radio Relay League book are 
drawings, cartoons and other illustrations 
that demonstrate the concepts. 
Circle (320) on Fast Fact Card pine 
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ZETRON 


Industrial Systems Division 
e Level Monitoring e Pump Control 

e Alarm Reporting @ Water/Waste Water 
‘@ SCADA 


NEW! 
Model 18 Control Link 


e Eliminates leased . 
af | | 


line costs 
e@ Report by exception 
e Cost effective 
ULTRAc - SCADA 
e Remote alarm and control system 
e Easy integration into existing SCADA 
systems 
e Software 


control from 
your PC 

e Automatic 
polling of 
remote sites 


e Telemetry 


| Model 1512 
SentriDial 


e Autodialer 

e Monitors 12 
zones 

@ Dials up to 120 
phone numbers 

e Calls your pager 
or your office 


Model 1516 
SentriVoice 


e Voice alert over 
radio or pager 

e Distinct 
messages for 8 
zones 


e Remote control 
and interrogation 


Call Industrial Systems For 
Application Assistance 


Zetron, Inc. 
12335 134th CT NE Redmond, WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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‘Business growing moderately 
even in economic hard times’ 
The state of the industry is good according to 32.6% of the 


respondents to the July 1992 “What Do You Think?” question- 
naire. Other responses were: 


Excellent 11.6% 
Average 18.6% 
Fair 14.0% 
Poor 11.6% 
Needs improvement 18.6% 
No answer 2.3% 


Readers believe that the following factors contribute to the 
industry's current status (multiple responses add up to more than 
100%). 


Economy 55.8% 
Cost of doing business 39.5% 
Market demand/competition 37.2% 
Pricing 27.9% 
Other 18.6% 


* “Two-way is doing well and experiencing growth even in 
economic hard times.” 

* “As far as new work goes, things are improving; as far as 
repair work, things are dwindling.” 

* “Cellular phones are taking over traditional users. So few are 
coming into the marketplace of regular two-way users.” 

* “Not many new systems being added because of the 
economy.” 

* “Plenty of opportunity in the applications of new technolo- 
gies, expanding markets.” 

* “Prospects for service and sales are improving after compa- 
nies have regrouped and economy looks brighter.” 

* “The new radios are great, bul too many unlicensed opera- 
tors.” 

Products readers consider to be the fastest growing in the land 
mobile industry are: (multiple responses add up to more 100%) 


Cellular equipment 53.5% 
Mobile data terminals 37.2% 
Computer products 27.9% 
Portables 27.9% 
Trunking products 25.6% 
Paging equipment 20.9% 
Mobiles 16.3% 
Satellite equipment 14.0% 
AVL equipment 9.3% 
Antennas 7.0% 
Test equipment 7.0% 
Ancillary equipment 4.7% 
Combiners, duplexers 

and multicouplers 2.3% 
Other 11.6% 


Readers believe the following technological advances will 
translate into future industry growth: 

* “Advanced digital communications.” 

* “Digital narrowband technology or spread spectrum technol- 
ogy that will use spectrum more efficiently.” 

* “Multiband mobiles, multiband trunking, SMR and cellular 
system combinations.” 

* “Smaller size integration of personal computers, radios and 
mobile data terminals into networking designed to specific 
applications.” 

* “Personal communications networks.” A, 
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P eople 


Andrew McLorinan, regional business manager within the 
Ericsson Business Communications AB office in Stockholm, 
Sweden, joins Ericsson GE in Lynchburg, VA, as manager of 
sales and commercial operations in the Far East, Pacific, Latin 
Amenea and Middle East region. 


Promotions at E. F. Johnson, Minneapolis: 
Frederick G. Hamer, vice president of sales and distribu- 
tion, advances to vice president of international sales. 
Jeffery L. Fuller, vice president and general manager of 
systems products, moves up to vice president of North Ameri- 
can sales, 


Changes at Broadcast Communications (BC), New Glarus, WI: 

George Brewe leaves AT&T, Chicago, as a communications 
technician, to join BC’s telephony industry systems integration 
staff, 

Robert Leacock departs L&R Communications, Sacramento, 
CA, as operations manager to become senior operations man- 
ager with BC. 

Merlin Anderson exits Motorola, Schaumburg, IL, as a sales 
engineer, to become BC’s senior electrical engineer. 


Joel E, Claybrook leaves DMDA, Dallas, as senior vice 
president, to become vice president and chief financial officer 
at Pinpoint Communications, Dallas. 


Jack W. Blumenstein, president of ARDIS, Lincolnshire, 
IL, a joint venture between Motorola, Schaumburg, IL, and 
IBM, Tulsa, OK, advances to chairman. He succeeds Mort 
Topfer, who continues as president and general manager of 
Motorola's Land Mobile Products Sector. Frank T. Wapole, 
vice president and general manager of Worldwide Business 
Development for Motorola’s Land Mobile Products sector, ad- 
vances to president of ARDIS. 


Changes at Bendix/King, Lawrence, KS: 

Ron Aul moves from the company’s General Aviation Avi- 
onics Division in Olathe, KS, as senior contract administrator to 
join the Lawrence division as assistant credit manager. 

George Emro, design engineer, advances to technical serv- 
ices manager. 


John E. Welsh If and Haley Barbour are newly elected 
members of the Mobile Telecommunications Technologies 
(MTEL) board of directors. Welsh is managing director of Sea- 
port Capital, New York. Barbour is a partner in the law firm of 
Barbour & Rogers, Washington, DC. 


Patrick H. O'Rourke departs Selectone, Hayward, CA, as 
director of sales and marketing to join PanaVise Products, 
Sparks, NV, as director of sales and marketing. 


Bill Minear leaves Dynatech Tactical Communications, 
Hudson, NH, as national sales manager for RF products to be- 
come national sales manager at Sonic Communications, New 
Ipswich, NH. 


Maurice Nieman exits Pactel Teletrac, Los Angeles, as vice 
president and general manager to join Coded Communications, 
Carlsbad, CA, as vice president of group operations to head all 
North American operations. 
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Al LAST... 


DIGITALLY-CONTROLLED 
RADIO TELEPHONE SYSTEMS 


TRANSMIT VOICE, FAX AND DATA FOR AN 
INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


IMCE booth #1141 
SUPERCOM booth #811 


The Unitel RTL-1000 is the most advanced radio telephone link ever 
developed...giving you all these benefits, and more: 


¢ Digital control for absolute * Full duplex selective intercom 


reliability * 900/800 Mhz/UHF & VHF bands 
* Exceptional audio quality-produced = +2 to 100 watts RF output 
by a compander * Currently in operation worldwide 


At Telepoint, we deliver quality, performance and reliability...with the 
fadio telephone systems of the future! 


EXTEND A LINE... 


= 


BASE STATION 


CALL NOW 
FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
EXTENDERS...AND YOUR FREE SYSTEMS PLANNING GUIDE. 


© TELEPOIN ... 
1022 South La Cienega Bivd., Los Angeles, CA 90035 
Toll Free:(800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 
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Mercy Contreras, Publisher 

333 W. Hampden Ave., Suite 803 

Englewood, CO 80110 

Phone: 303-762-1249 

Fax: 303-762-0069 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg, West region (AK, CA, OR, WA, 
Westem Canada) 

950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


CHICAGO 

Janet Blaney, East Central region (IA, IL, IN, 
MI, MN, Wi) 

55 E. Jackson, Suite 1100 

Chicago, IL 60604 

Phone: 312-435-2340 

Fax: 312-922-1408 


OXFORD, ENGLAND 
Richard Woolley 
Unit 3, Castle Farm Business Centre, Clifton 
Road 
Deddington, Oxford, OX15 4TP, United 
ingdom 


Phone: +44 (0)869 38794 
Fax: +44 (0)869 38040 


CLASSIFIEDS 
Jennifer Hinkle 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 
Phone: 913-967-1927 

Fax: 913-967-1901 


LIST RENTAL SERVICES 
REPRESENTATIVE 

Greg Hembree 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 

Phone: 913-967-1872 

Fax: 913-967-1897 
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Combining antennas: 

The following is Brian Henderson's reply 
to John Smith's letter, which appeared in 
January's coliun: 

I agree with your comments about 
phased antennas being mounted in ex- 
actly the same configuration. I under- 
emphasized the point in my article. 

The article’s “item 2” points out that 
“Antennas must be fed in phase so the 
individual antenna patterns add together 
for maximum transmitted and/or received 
signal.” No matter what commercial or 
handerafted phasing harness type is 
used, antennas must be mounted and fed 
identically. 

When gamma-fed antennas are stacked, 
the gamma rods must point in the same 
direction. When dipole antennas are com- 
bined. all driven sides of each dipole ele- 
ment must face the same direction, up or 
down. 

Failure to follow this rule results in sig- 
nal cancellation and poor radio coverage 
due to the 180° phase shift, Note that sev- 
eral antenna manufacturers apply white or 
red tape on one side of the feedpoint to 
indicate the antenna’s polarity. These indi- 
cations can be used as an aid when stack- 
ing and phasing antennas. 

If it is physically impossible to mount 
antennas in the same configuration, add 
0.5-wavelength of coax (as Mr. Smith ad- 
vises) between one antenna and the phas- 
ing harness to ensure the antenna patterns 
are in phase. This length of coax connects 
between the antenna feedpoint cable 
and the phasing harness. Use conven- 
tional SOQ. cable calulated to be 0.5-wave- 
length long according to the correct veloc- 
ily factor, 

Mr. Smith's second point about stack- 
ing antennas in the same plane is correct, 
too. This advice applies when stacking 
any antennas to fill in an area with poor 
coverage. 

The only way to achieve the theoretical 
3dB gain is to stack antennas in the same 
direction. 

Vor example, if wo yagis are installed 
back to back to cover opposite directions 
along a highway, each antenna will work 
independently in cach direction. Half the 
transmitter power goes to each yagi. 

Antenna patterns always add together 
when antennas are phased properly. The 
combination’s pattern can be predicted by 
computer analysis, as Mr. Smith's letter 
reads. 

Mr, Smith points out a variation of the 
phasing harness using quarter-wavelength 
sections of 62.542 coaxial cable to feed 
750) hardline. 

The mathematics support the idea. and 
practical implementations work well. I 


etters to the editor 


have made such a 62.52 coaxial line out 
of copper pipe for one project. Unfortu- 
nately, | have yet to find a commercial 
source for 62.50 coaxial cable with a qual- 
ity high enough for a communication sys- 
tem. Most commercial cables I have ex- 
amined are either 509, 7520, 930. or 1350 
impedance. If there is a commercial source 
for 62.521 cable, [ would like to examine 
the product. 

The loss of 750 CATV coaxial cable is 
similar to the loss of air dielectric cable 
made by Andrew, and it often is available 
in 100-foot to 200-foot lengths just for the 
asking. 

Brian J. Henderson, P.Eng. 
Senior Engineer 

Canadian Western Natural Gas 
Calgary, Alberta 


The two toughest problems facing me on 
the job are: 

* convincing customers to buy good- 
quality radios instead of cheap ones that do 
not hold up to everyday use. 

* radio sales by discount stores and auto 
parts outlets. 

Dale Hughes 
Owner 

Hughes Electric 
Ketchikan, AK 


The two toughest problems facing me 
on the job are: 

* keeping our repeaters on line and on 
the air. 

* getting the repairs to turn around fast 
enough. 

Genie Feminella 

Secretary 

Teva Communications 

New York 


The two toughest problems facing me 
on the job are: 
* paging transmitters that refuse to use 
bandpass cavities. 
* unmanaged radio sites. 
Dan Renfro 
Chief Engineer 
North Carolina 
Emergency Patrol 
Hickory, NC 
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1993 Buyers’ Guide Correction 


Please turn to page 54 of the December 
1992 issue and correct the toll-free 
number for CPi Communications as 
follows: 


800-869-9128 


rofesstonal services 


\lite Wamer Group 
MANAGEMENT CONBLA TANTS 
Radlo/Microwave/E?- 1-1 
D P Design and Selection 
Police/Fire/EMS 
Consolldation Studies 
5850 CANOGA AVENUE, SLIITE 600 | 


WOODLAND HILLS, CALIF. 81367 
(618) 710-88SS 


(301) 925-9400 
(800) 787-2732 
Fax (301) 925-8612 


A 


INEZ. 


Telecommunication & Information 
Science Division 
Putiie Safery. Transit, Gowrnment & frafastry 
CORPORATE OFFICE 
1401 McCormick Drive 
Landover, Maryland 20785 


Donald P- Nowak 
Manager 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbridge Center Drive COMMUNICATIONS 
en pone CONSULTANTS, INC. 


Toll-Free: (B00) 247-4796 - FAX: (908) 636-7260 
Offices Nationwide and International. 


Communications Engineering Services, P.C, 


Coverage Predictions © Terrain Analysis 
Mropagation Studies 
Computenzation of Manual Engineering Systems 
Site Selection © Frequency Allocations 
FM, TV. Land Mobile, Cellular, Paging Services 


Richard L. Biby. PE. 
6105-G Arlington Blvd. Falls Church, VA 22044 USA 
(703) 334-7880 
Fax: (703) 534-7884 root@comm-data.com 


Advertising raias in Mobile Radio Technology's Classified Suc 
tion are $63.00 pol column inch, per insorwon, wilh frequancy drs 
counls svailable. Thore is a one ch minimum. 

Ads larger thon ona inch are sized in “4-inch increments and 
bdilled accordingly. as determined by total size of the ad. including 
ruled Dorcers and rounded up to the nearest \: inch 

Bund oox ads (rephes sent to MAT for forwarding) are $3000 
and Fas! Fact ‘cadet service numbers are avanladie tor $25.00 par 
SOTVICE, Der ingertion. (oO Cover processing and handling coste 

Optonal colnr, dolormined by MRT on an issue-by-issuc tosis 
ia available at $150 per insertion 

A prepayment discount of 5% is avoidable for all x or larger fre: 
quency classified advertisers who propay their full 12 monn 
schedule. 

No agoncy discounts are allowed for classified advertising 

Contact Jennifer Hinkle at (913) 957-1927 or fax (913) 967-1901 
to place your classiliod ad, Or send your advertising malonals and 
ordor 10 Tarr my Kalabnugh, Mobile Radio Technology, Classilied 
Advertising Department, YG00 Maicalt, Overland Park, KS 66212 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations. portables, pagers, repeaters— 


primarily solid state—all frequency bands. Also. 
accessory items: Motorola ‘*Sysimes 90°’ con- 
trol heads. PL and paging reeds, channel ele- 

ments, Cash quotations made for 
ex purchase of above equipment 


4614 E. McDowell Rd. 


R 
A OOMM Phoenix, AZ 85008 


GE PORTABLE SERVICE 
© FAST ‘TURN 
e WARRANTY 
© $37.00 hr. /2 br. MAX 
¢ PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 


502-683-0936 ex c--} 


SHAFFER & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
* FCC Applications « Propagation Analysis 
° AM,FM.TV.LPTV, MMDS 
* Radiation Field Measurements 
¢ Bid Specification Development 


3050 Post Oak Bivd., Suite 1700 
Houston, Texas 77056 
Tel. (713) 621-4499 Fax. (713) 621-5751 


Communications Technology Associates 
A dheiseon of Paws, Sazy, Mattern & Manern, Inc 


PLANNING ANO DESIGN: PLUS: 


= Complete ASE Services 
* Stdgs, Towers, Pwr Sys 
© Structural Engineering 


* CAD/MOT/AVL/Paging 


Ct 


PO. Row 4574 
yor hbune Virgnea 2450! 


re ke en 
PAN ISOE! eet 


RAYMOND C, TROTT 
CONSULTING ENGINEERS, INC. 


1428 GALENWAY DRIVE SUITE 380 
Mv TExaS 15098 
214980 1317 


Raymond C. TrotrT. PE 
PRESIDENT 


LAND MOBILE MICROWAWE COMMUNICATIONS SYSTEMS 


FOURTH DIMENSION INDUS TRY. INCE 
WORLD WILE COMM NICATIONS BOUIPMENT BROKER 


Cs = 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


PO Box 884 
Montgomery. TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


PORTABLE 
TECHNICAL 


PORTA‘TECH SERVICE, INC. 


Lynchburg, VA 24502 


GE Portable Radio| Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
* Voice Guard Cartitied 
TECHNICIANS + Public Service Trunking 
FOR QUALITY SERVICE » Surface Mount Technology 


(804) 239-3049 


121 Crowell Lane « 


ug 


FACTORY TRAINED 


NNN) || 
OM 


CORPORATION 


Jon L. Rank 
Director, Technical Seroces 
Ofhce 
201 West State 
Marshailttown, lowa 50158 
{515] 752-5820 


-&) MOBILE RADIO 


| PORTABLE DEPOT.| 
SPECIALIZING IM GENENM FLECTAIC PORTABLE SERVICE 
« FACTORY TRAINED TECHNICIANS « 
SURFACE MOUNT TECHNOLOGY « 
» FACTORY APPROVED NATIONWIDE + 


* PUBLIC SERVICE TRUNKING 
* VOICE GUARD CERTIFIED « 


= MPD, MPA.TPX, PCS AND ALL CURRENT PRODUCTS 


. Route 2, Box 338C » Lynchburg VA 24501 
804-237-3427 


==" MOTOROLA UHF = = 

sos CONSOLETTES 

WIDE SELECTION 
> $295. - $695. # 


S25. S800-231-O103 ZEEE 
a= ——o 


Why Electro Dynamics Crystal? 
We are here if you have a problem 


LMR and Pager crystals for most 
models. For the best delivery, quali- 
ty and price call: 1-800-332-9825. 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO. 
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Classified Equipment for sale 


POPE ELERLLERELED SAVE THIS AD » WHY PAY MORE? « Save THIS AD PLEPEPEEE ETTORE 
/ i COMPLETE CHANNEL 
i 
; AIRCOMM MOTOROLA / ELEMENTS ON YOUR 
/ - 5 
P100 synthesized portable radio 
i FREQUENCY FOR 
- - / 
’ pads Buy Now , $25 - $351!!! 
— r « — f 
t P100 VHF PRICES! sere ORDERS ONLY: 
/ 5 Watt In Stock For Immediate #7 
i {2 Chan. Shipment / 1-800-237-6519 
s : INQUIRIES AND IN LA: 
A P100 UHF 
Vv pA sh errs Rapid-Rate Desktop Charger Vv 504-361-5525 
E sili red Delete Standard Charger: $27 (New) E Mi - Mitrek: 
$300 Delete Standard Charger: $22 (Reconc.) Motrac; Micor, Mocom; Mitrek: Etc. 
T T | MT's, and GE Elements. Call for 
Without Radio Purchase: $37 (New) H FA 
H Without Radio Purchase: $30 {Recond ) _ prices. , . 
2 | Any desired Frequency available 
Remote Speaker/Microphone for fast delivery. 
With Radio Purchase: $45 (New) A Lifetime Warranty on Crystals 
Radio includes high power nickel } chanincisnebiaaaiamtsih ai ana 4 Trade-in credit on your Old 
/ At f Without Radio Purchase: $55 (New) / 
gucadmiun, Battery, standard: Tale Without Radio Purchase. $35 (Recond ) / 5 paren: Storer 
7 desktop charger, Resins area / We Buy Used Elements 
audio jack, radio holder with belt clip / 
; and a three year warranty-parts and Six-Unit Rapid-Rate Charger / Try us first. vi eee have your 
7, labor (Used}—A wall or deskmounted charger that / frequency available. 
/ 6 Chan, add $25 can accommodate up to 6 radios with battery / 
/ Pe sts or batteries alone, Provides a one hour charge z N 
/ , rate for each batiery 
i Bg With Radio Purchase: $150 , 1814 Hancock St. 
i Without Radio Purchase: $175 ‘ Gretna, LA 70053 
; AIR COMM CORPORATION y 
/ 4614 E. McDowell Road, Phoenix, AZ 85008 / 
7 Carry Holder $$ Compact Charger $19 Sales (602) 275-4505 * Fax (602) 275-4555 
FIETTTETLA ATT AETLLELLT SANE THIS AD © SAVE THIS AD * SAVE THIS AD ////////////0//0/ 


Circle (104) on Fast Fact Card 
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Crystals For Pagers & Radios 


* Lifetime Guarantee on Bomar Crystals * Competitive Pricing 
* 48 Hour, | Week and 2-3 Week Service 


Call 800-526-3935 ¢ Fax 800-777-2197 
201 Blackford Ave. BOMAR Middlesex, NJ 08846 


Circle (105) on Fast Fact Card 


* PAGERS ¢ PAGERS * PAGERS * PAGERS «+ PAGERS «+ 


Authorized Dealer . * 
NEC Paging Products McManus Communications 


501-763-6250 
FAX 501-763-6533 


**WE SELL”’ 


» Refurbished Motorola & NEC 
Pagers 

> Parts for Motorola, NEC & 
Panasonic Pagers 

> Programmers 

> Reeds, filters, code plugs, etc. 


Portables 
Bases 
Accessories 


SUPER PRICES! 


==" 


We BEAT 
all others! 


Call us LAST! 


ORDERS 800-231-0103 
Questions 303-249-1414 
FAX 24 hr. 303-249-4334 


wiz oan 


= CALIFORNIA RADIO 


16943 - 6200 Road 
Montrose, COLORADO 81401 


LD * Used Pagers WANTED 
> Stocking common PCP & RCC Channels ‘ ‘ONE CALL GETS IT ALL’ , 


® Stocking Panasonic Synthesized Papers 


PAGERS ¢ PAGERS + PAGERS « PAGERS « PAGERS « 
Circle (106) on Fast Fact Card 
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Classified 


PINEAL 


Via ibd 1 


NUMERIC 
DISPLAY PAGERS 


Pa OURT I DINENSION INDUSTRY. INCE 
WORLD WIDE COMMUNICATIONS KOUIPMENT BACKER 


33K) Dente Court Holbrook. New York Lil oe 


GE WHOLESALE 
DISTRIBUTION 
CENTER 

(a division of D&L Communications, Inc.) 
+ Million Dollar Inventory 

+ Less than Wholesale Prices 

+ New and Used, Buy and Sell 

+ New Dealer Packages 


{ 


SZs89 -9ff-008-ET 


Mobile Commumcatrons 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
Range VHF HOW w/S550 scan , . $650 

MLSL260 42-50 wiace ; 
AEROTRON 460MHz syn. mobile 
CUSTOM MVP 42-50 wiace 
CUSTOM MVP. VHF wiace 
MVP HOUSING PANELS PARTS KITS 
Delta-S 1§0-174 no. ace. LOW 
Delta-S 450-470 40W S-990 ace 
Delta-S Low band and “T” band 
VHF PLS Port. 16 ch w/GESTAR 
PLS/MPD/MPA Multi-chrgr. new 
Phoenix-SX 406-430 16 ch. new 
MASTR IL 150-174 1lOW ..,,. \ ‘from is 
MASTR If mobile cubles.,... a .20 
MASTR If VHF “E™ package, OW 

DFE W/C-500 scan accessories e010, 0 
$-990 128 ch. head w/warranty essip LED 
NEW CELLULAR HANDSETS & OPTIONScall 
MPS/MPR/MPX/MPI/MPD Chargers . . . .call 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


| 


Equipment for sale 


Now, here’s a switch! 


cHansrGUARD 


automatic 2/7 wer switch 
for two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A 
PROTECTS YOUR RADIO. 
suerte? ONLY $74.95 cousin 


12 AND 24 VOLT MOOELS AVAILABLE 


Hy ‘national (USA) 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 

DEALER KIT" 


SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


400 Highland Avenue * 
Altoona, PA 16602 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 


Circle (108) on Fast Fact Card 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 
Motorola, GE, NEC, andallothers! Priority Delivery Available: 


Your old friends at Standard Communications’ 24 hr/72 hr 5 day/10 day 
Crystal Division are now your old friends at Standard: 15 days 


Frequency Management. We've formed an 
independent company to serve you better. it Fr EQueNncy 
Management 


Greater Capacity, New Larger Facility, 
Same Experienced Pros. Se see in 


15302 Bolsa Chica St., Huntington Beach, CA90649 800/800-9825 (FAX 714/890-1832) 


Circle (109) on Fast Fact Card 


RAMSEY COM-3 


The communications service monitor that's 
missing one feature .... HIGH PRICE ! 


* Frequency coverage 100 KHz to 999.999 MHz 

¢ Signal Generator 0.1 uV to 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

¢ Modulation includes 1 KHz, CTCSS or external 

* The most popular low cost high performance 
monitor. . . thousands sokd worldwide 

* Extremely portable, only 13 pounds includes 
rechargeable batiery at no extra cost 

* Cail for free 10 day trial in your are? (Gafpaal (otra 


Ramsey Electronics Inc. 
793 Canning Pkwy 716-924-4560 
Victor, NY 14564 716-924-4555 (FAX) 


nas $2995. 00 


Circle (110) on Fast Fact Card 
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Classified 


Th 1 ET Aa 


WAV Vind 10 


WORLD WITE COMME SILATIONS ECU IPMENT BALE 
ZIG Dente Court Halleck. New Vork Ui 


XPM COMMUNICATIONS 


ICOM, Maxon, Ritron, Shinwa, Zetron Two-way 
Local, Regional and Nationwide Paging Services 


Business Long Distance and 800 Services 
Discover/Mastercard/Visa/Optima/AMEX 


XPM 
(800) 753-4XPM or (210) 693-4999 


Equipment for sale 


MITREKS for SALE! 
450 - 470 Mhz. 4 Ch. 


(30 w=$195. 5S0w= $295. ) 
California Radio 800-231-0103 


RAPID 


COMMUNICATIONS 


G.E. PLSU04 (USED) $250.00 
MOT P-100 UHF (NEW) 350.00 
P-110 VHF (NEW) 372.00 
P-110 UHF (NEW) 405.00 
GP-300 VHF (NEW) 452.00 
GP-300 UHF (NEW) 484.00 


(800) 377-3807 


ACSB REPEATER & MOBILES FOR SALE 


NEW — NEVER USED — IN ORIGINAL BOXES 
1—Steonens 1758 VHF repeater wicommunity tone panel, CW 
identifier, phone patch with reverse capatnlity and antenna 
dupiexer, 5—Mobilo 175 with tone board. DTMF decode and 
encode. Will ship. Asking $6,000. 


JTI Inc., Cleveland, OH 216-232-4311 
Ask for Ed 1-800-458-4462 


Gurien— ProCom MU54 


HANDHELD UHF FM TRANSCEIVERS 
5 WATTS - FOUR CHANNELS 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 


{deal for use in factories, office buildings, 
shopping mails, construction sites and for 
security controt. 


FEATURES INCLUDE: 


* Lightweight, only 13 oz. miniature, sturdy 
high-impact plastic case, with bell clip and 
carry case 

* Rechargeable nickel cadmium battery pack, 
AC. battery charger, flexible antenna with BNC 
connector, FCC license application included. 
Jacks for A.C. charger, earphone, external 
Speaker/microphone, and external antenna 
with BNC connector. 

Adjustable squetch control/ione squelch 
on-off switch. 

FCC type accepted for Part 90 and 95 
Operates on General Mobile Radio Service 
and Business Band Radio Service 

One set of crystals installed for channel 1 


Crystals available for, GMRS, GMRS-SIMPLEX, 
REPEATER FREQUENCIES, BUSINESS BAND 


“fANONGuRieR_ 


(800) 345-1354 


14811 MYFORD ROAD » TUSTIN, CALIFORNIA 92680 
(714) 669-9890 * FAX: (714) 669-1081 


Circle (113) on Fast Fact Card 
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| YOUR STOCKROOM | 


HAS IT... 


__ 
LOMMUNICATIONS 


EXPRESS 


US 1-800-631-7297 
L_ FAX 1-800-327-0007 _| 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


Circle (112) on Fast Fact Card 


BUY & SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 

TMX 8510 TMX 8712 

TMX 8825 TMX 8615 
Call John Peacock 

Tel. 800-232-7715 
Fax 501-735-7799 


Collins MOR6. OMX2003, LMX1100, DMX13A; 
Wescom 363 channel banks; Ericsson Minilink 


18GHZ; 24 volt 100 A chargers; Andrew dish- 
es; TT! DACS; Harris 1201 switch; Ericsson 
AXB30 data switch; HP test equipment; Motor- 
ola & GE two-way radios: some fiber test 
equipment, 


805-945-5448 x200 


Classified 


Equipment for sale 


GENERAL 


<4) 


(PHA NUMERIC 
1SPLAY PAGERS 


FOURTH DENSON INDESTRY. NCE 


FOR SALE 


Synthesized Motorola 
portable radios. 


Call Sonya at 404-729-0697 ex. 


BUY — SELL — TRADE 
Micor Base/Repeater , .from $1295 
Master || Base/Repeater from $1295 
Mocom 70 Consolets from $250 
Mocom 70 Mobiles . . from $100 
Micor Mobiles from $150 
Mitrek Mobiles ‘ . from $150 
Maxar, Radius, Traxar Mostars ... from $150 
Master II Mobiles from $150 
EX Il Mobiles . from $100 
Phoenix/Centura/MVP from $150 
DC/Tone Remotes from $100 
Pulsar li/Ill VHF/Bell from $395 


Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call For Quote or Sales List 
Warehouse 1-501-835-7066 
Fax 1-501-835-8766 


Bob Barnett 
Owner — WS 
FCC 181 Class Tech 

30 Years in 
Communicanons 


BARNETT ELECTRONICS 
8718 Withite Lane © North Little Rock, AR 72120 


COMMUNICATIONS 
Miocanol |i; 


WHOLESALE PRICES ON ALL 
MIDLAND RADIOS! 


CALL TODAY! 


cS frre 1-800-356-3200 


COOK’S COMMUNICATIONS 
\S 


160 N. Broadway VISA 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 


5157 Anton Dr. WHOLESALE PRICES 


Madison, WI 
53719 


MOBILES * BASES * PORTABLES * PAGERS * REMOTES 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 


GE Phoenm SX Modal NSWW2W228-—470-490 range wiaccessanes $185 
Motorola TMN 1004A base mrcrophone $30 


* TRADE 
39 


« 
GE Centry § AASHAC 25 Watt HB wiaccessories a = 
Codes Communications TACTEC Systems MMA64A HB wiaccessories a O 
GE Masir li Base Mic $20 Be 

Mm FCA TACTEC portables 150-170 Rango wibatwry, antenna and charger $25 

MB ACA Voh. Chargor 4 TACTEC s25 RY 

TE GE Doita Mobiles N3HH Crystal Stylo HB 40 Wall less accessories sso BS 

a“ GE Mastr Pro Mobilo KMT74TASI3 100 Walt 42-50 wlaccessories $50 r 

Ma Flogency BTH201 HE wiaccessories aoa? > 

Regency Model TR201 HB waccessones $75 

GE Porabie MPR Model P2BRRS6 450-470 range singie treq $75 

GE Exec II style control heads $20 


GE Model $990 Cantrol head, programmable $75 
GE PE Portables-Mosi ranges T.S. AS IS $25 
Catalog Available Call (201) 772-0704 

* ELEMENTS 


BOARDS 


If you can't find it, try us! 


VOU » 


BUY 


* STRIPS * ACCESSORIES * REEDS 


Circle (114) on Fast Fact Card 


Visit our shop at 1003A 

Tyler Street in Fredericksburg. 
Direct all correspondence to our 
P.O. Box 


[= MECHEM 
INN ELECTRONICS 


P.O. Box 7846 Fredericksburg, VA 22404 


We Now Accept Visa and Mastercard For Your Convenience 
Programming for MCX100, SYNTOR, SYNTOR X, and MX’s Available 

H13TTY3110 VHF PAC RTs DES: DES XL, OVP; OVP XL, DVI; KVL's 
H14TTY3110 UHF PAC RTs KVL Cables for MX; Micor & CIU. Syntar X & Syntor 
NTN5612A MT 1000 Convertacoms Expo & Symor X900; Securenet Test Set Cables 
N1274 136-150 & 150-174 1-8W in/40W Out Matorala Bases/Repeaters 36-42; 42-50; 72-76; VHF 
N1275 406-430 & 494-512 4W in/30W Out Range I-IY¥ UHF 406-430: 450-470, 490-512 
P1086: T1851. T1847A MX Repeaters Micor Base Cards & Some Older Msy, Cards 
MPE's & PE's 150-174, 450-470 4F T99 Decoders T1617 8F Tone Remotes 

Group and Individual T1609 1 to 4F Many Options 
STX. MX. HT90/440, PE Chargers Single and Pack Many Option Cards for T1600 Remotes 
Dell Star 900 MC Surveillance Transmitters & Recervers Maden 100; 900; Plus Encoders 
8W Synthesized, Discreet Antennas. Used for Audio & Centracom |: TAR: Spectratac; Dual RX; Selected AF AMPs; 

Visual Monitoring Power Supplies and Parts 


Circle (115) on Fast Fact Card 


(703)373-3888 


=Share= | WHOLESALE to Radio Dealers! 


Conventional & 800 Mhz Trunked Radios 


* mobiles * portables * interconnect ® accessories * antennas © 


“Lower Than Factory Prices” 


@ 


Mobile 
Communications 
FAX: (205) 539-1663 


— 1-800-548-2484 — 


Circle (116) on Fast Fact Card 


24 Hour 
Order & Info! 
No Charge 
Card Fee! 


We Carry 
Telewave Site 
Management 
Equipment! 


Sheila 


jAepo| dius 
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WHY PAY MORE! 


AIR COMM FURNISHES QUALITY — PRICE — SELECTION — DELIVERY 


UNIT PRICE 
RECENT ARRIVALS 


MOF 450-470MHz paging system consisting on (1) “Micor”” 
250W base (B84RCB) (1) “Moda 500'' paging terminal 


W/UNI (Eugids} (200) ~Spint’’ pagers w/o chargers CALL 
MOT “'PT500°° 150MHz. SW. BF c/s w/alk batt, pack 
(P3IBBM), new mit $125 
MOT ‘*Spectra’’ SOOMHz 10/95W, 5785/87 series CALL 
MOT ''PPS00" BOOMIIz wo access—some hds, avail 
(T35J5A5G1G) CALL 
MOT 'MX-340S"' 150MHz. syn. BW. 48F, pl w/o 
ge Bi batt $150 
As above winew prom/batt $225 
As above wio modules—case only $25 
MOT "'MOUSTX”’ & unit rapid charger (NLN8988) $175 
MOF ‘'Radius’’ M2DE, 60W SF. 30-36Mliz (DSILRA) = $350 
MOT “'MAXAR.80°° 460MHz, 30W 1/4F DPL 
waccess $175/200 
MOT "'Maxar80" 1S50MHz. 25W 4F PL wiext"l spkr, 
access. $175 


MOT 'Maxar80"' 42MHz, SSW. 1/2F. PL wiaccess. $175/200 
MOT °'HT220"' cicom model, 4S0MHz, 4W 4F. PL $50 


MOT 'HT220"' 450MHz, remote only wisper/mic $50 
MOT "'Minitar |'' 150/450MHz, wiroeds/charger $75 
MOT “'Micor’” 1S0MHz, 110W. 8F, PL w/o access, $100 


MOT As above 1/4F, c’sg. w/o access. $75 
MOT 'Micor’” 450MHz, Mob repr 5-10W 
MOT Radius’ 1SOMHz Ant vi/mini-UHF (HAD400E) 
As above wo whip 
As above. RG-58 only 
MOF "'Syntorx/9000"° Cable (HKN4121) 
MOT "'Senes 9000" Cont. Hds (HCN1063/65/66/71) 
MOT "'Sysiem 9000°° mic (HMN1061) 
MOT "'Spectra™ mic (HIN1052) 
MOT ~Syntor’” V/4F control HD (HCN1004/05) 
MOT ''Meratrac’’ 99F cont. HD 1HCN10S2) 
MOT DIMF backlit mics (TDN8310) 


= = 
2°,7228 
g geesi=28 


“Radius/Matrac’* New/iused 85/105 
MOT DIMF mic “ Mostar’ (HMN1001) $50 
MOT “'Maxar™ pl hang up bax (TRN6283) New 7 
MOT Systems. 90°" housing. ivory (THN 6123) New 3 
MOT “PAC/AT’ 150/450MHz Aptr (H19/14TT4) $300 
MOT “'PAC/RT’ Micor cable $50 
MOT 'GP300/P1100"' 16F Escutcheon New 5 
GE ''PHX-SX"" 450MHz, 25W, 16F dual scan waccess $300 
GE ''MLSI" 150MHz, 40W, BF wiaccess. $275 
GE ‘'MVP" 800MHz, 10W. CG, conv. wiaccess. $125 
GE ''TPX8403"' 800MHz trnk. SW. 40 ch. wipaint 

on hsng. not tested $150 
GE “TPX B403" ac charger 1/16HR $35/60 
GE MVP” 15SO0MHz, 25W. €6 wo TCXD/access. $25 
GE “MVP” access. for above, as is 25 TCXD = 10/set 
GE ““PHX"’ electrek mic (190850857P2) New 12 

As above: Oty. 6 or more New 10 
GE “‘Deita’’ SW mobile spicr (1908505567) New 12 

As above. Oty. 6 or more New 10 
GE "Mast: Il’ 100W base stn PS 120VAC 

(1904302721G1) $175 

GE “PAD” base sin PS. (4EP38A12) $100 

As above early PS. (4EP3BA10) $75 
GE “PRO” R'evr only PS. (4EP39A12) $5D 

As above wi150-450MHz R’cvr. if avail, $70 
GE “MVP” base mc wieg mon. (19-209459P1) $25 
GE “PHX/MACR V''Base mic (19-320989 P1/P2) $20 
GE “MP1 150MHz, SW. 2F CG wio XTAL $100 


As above 1 unit charger $20 
Standard "GX 3000" 15OMHz, 40W, 64F wiaccess. 
ERI 7171" 450MHz, 15W, 20F, waccess, 

EF) ''7172'' 450MH2, 30W. 20F, wiaccess $200 
EFJ 'FX60" Senes desk top base. 450MHz. 15Wicluck $200 


PORTABLE RADIO ACCESSORIES 


MOT “HTSO/P 100" 6-unit 1-HA Charger (NTN5S196) $175 
MOT “HTSO/P100"° Compact charger (NTN4881) New 10 
MOT “HT50/P100"" Spkr/mic (NTN4B49) $35 
MOT “HT50/P100"" Carry Holder (NTN4865) S6 
MOT “HT50/P100"° 450MHz Antenna (NAES483) New 350 


As above 12 for 36 


MOT “'HTSO™ Front cover (NTN5140) New 40 
MOT 'HTBOD" 1Ghr desktop charger (HTN4635) $30 
MOT "'HT60D/P200°' rapid charger (NTN4633/5538) $50 
Mor “HT600" cary case (NTN4758) $12 
MOT "'HT600/P200"' Spkrimic (NMN6127/53/56) $40 
MOT "“'HT600/P200"° carry case $12 
MOT ''MX/STX"' rapid charger (NLN8858) $75 
MOT “MX/STX'’ 16hr charger (NLN88S6) $50 
MOT 'MX/STX'' 6-unet rapid charger (NLN8898) $175 
MOT “GP300/P110" rapid chaeger (HTN9630) $32 
MOT "GP300/P110"" carry holder (HLN749) SNew 10 
MOT “'HT90"° rapid charger (NLN7646) $50 
MOT “ HT90°° 16h desktop charger (NLN7645) $35 
MOT “RT90° 6-unit rapid charcer (NLN7966) $175 
MOT “Saber” rapid charger (N™N4734) $85 
MOT “'MT500/HT220~ rapid charger, slim (NLN456S/6895)S75 
MOT ““MT500/HT220°" 16hr charger, slim, (NLN6684) $35 
MOT “'MTSOQ/HT200" rapid charger, omni. 


(NLN4569/6897) $75 


AIR COMM 


TWO-WAY RADIO SALES 
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UNIT PRICE 
MOT **MT5O0Q/HT220"" 16hr ornlesonny omni, {NLN6259) $35 
MOT "*MH-70"" 46hr charger, (NL $35 
MOT ‘’MH-70"" 6-unit rapid charger (NLN205) $100 
MOT “Expo” 6-unit rapid charger (NLN7177} $175 
MOT **Saber’’ 6-unit rapid charger (NTN4796) $250 
MOT “*P50" headset w/0 vox—fitted boom, sim to 
HMN 9081 gel 4 


MOT “'GP300/P110"' 16F Escutchoon 

GE “‘TPX'° Saries 16hr, 5 unit charger ee oe “sis 
GE "MPI" B-unit, 16hr charger (342L1B1X) $100 
GE “MPI” desktop, 16hr charger $20 
GE ~“PE/PY”’ 16hr or int. safe charger $35 
GE ~PE/Py"* rapid three charger (19042316961) $50 
Uniden rapid charger |e ) $25 
Fujitsu 16hr charger (CHG-592-TR} $20 
Bendix-King rapid charger (DG-6) $25 
Standard *"834/835"" 12-unit, 16hr charger 

(CSASM/CSASSL) $100 
Wilson 6-unit, 16hr charger (MC-6C) $50 
Kenwood rapid charger (MBC-1) diack New/Used 25/15 
NOTE: above equiv, to KSC-1 used w/TK210/230/310/330 
Kenwood wall charger (W09-0517) New 4 

CLEARANCE 
MOT ~'Spint’ 150/450MH2 T+ w/o batt, cover $25 
MOT “Pagecom/Director'’ 450MHz, THY S10 
MOT Rental Radio ''HT90'' “"MTSO0" 154-600. 

464-500, 505-9375MHz CALL 
MOT ‘-Mitrak’* 40-SOMHz, 60W, c/sq. wio TCXD-BTM 

cvr. NOT TESTED 
MOT "HT220/MT500"" batter pes (TEK 48) $35 
MOT "“TH600"" med. cap. NiCd (NTN4563) Slo charge New 10 
Kenwood MBP-1/2, 500/800mAh NiCd Best Offer 
MOT ~Senes 90° DE remote deskset (T1901) 

NOT WORKING 0 
MOT **MX"" c/com vehicle charger wibrkt only 

whan NOT TESTED 5 for 50 

“MX/MT"' cicom ampl. spkr wipower 

ae (NSN6027) $25 
MOT Blank model/SN tags for she following radios: " Motrac™’, 
“M70”. “Mitrek™. ““Micor”, old/new $ a ey -# TLOAMTS, 

"Syntor’ “SyntorX"’, “'Syntorx3"’, Pulsar 1& it, 

PAC/AT”’, Consolette base—oldinew styl, ' Pex 218 “MT500" 

ar 'HT200". “PACPL"" plus others 

MOT “'P100"' carry case Lantard New 1 
MOT “'P100"" carry case shoulder strap New 2 
MOT “'Maxar’’ 450MHz 15W Dol w/o nic NOT TESTED $25 
MOT "'MX"* series—must all 150/450/900 modules  1/3NSO 
MOT ‘‘Pu'saril”’ IMTS contro! hd. bik (TLN2295) New 150 
MOT ““Puisaril’’ cables new/used, J-box. spkrs, etc. CALL 
GE “PE'’ 150MHz, 5W SF, c/sq NOT TESTED $25 
GE "PE" 450MHz, 4W SFmin cporT99 NOT TESTED $35 
GE “‘Pro/Execi"* plastic speaker $5 
GE “’Mastril” speaker w/partial cord $5 
GE ““Execi” consul. base s.s. (Royal) lo/ni/450 $100 
RCA ~-TAC200°" 4S0MHz 65W/, OC wo access $60 
RCA “700° 4SOMHz. 25W. OC wio access. $25 

TEST EQUIPMENT 

Cushman ''CE4000"' service monitor, one of our units, 

works well $$2.500 
Cushman “°CE3"* w/scope, 3060 pre-sel (extra), 

Manual, cables, etc., works well $700 
HALYCON.520A unit test system NOT WORKING Best Offer 
Ocsan appl. research, Auto Dir, Finder (ADF320) 

cond. unknown Offer 


LOCAL/REMOTE CONSOLE AND DESK SETS 


MOT °°T1617"" de remote Gch. console $1,000 
MOT ~"T1602"" dc remote console C/S-pl widesk mic $250 
MOT ~°11375/76/77/8D" V2F, PL, UC. de handset $125 
MOT “Senes 90"° de remote cons, 

(11901/1881/1882) new/used 150/125 
MoT * Yl tone rem. handset, F2, 

PL. uC new/used 130/100 
MOT "'Senes 90°" tone rem. console. PL. WC (T1926) $150 
MOT *C100"" “*Radius" F2, PL (TONS120) $125 
MOT *-T1370"' local, handset, PL New/used 100/75 
MOT ‘Series 90'' local console, PL (T1903) $75 
Com Prod de handset, 1/2F (RD11-8) $75 
IDA de handset (24-10) $75 

SSC de handset wimon (81164), w/IC (811F¥234) $75 
Secode *Mark-70"' de handset $75 


GE de console, wall mount, VC, CG (514A2B1) new 100 


GE de console, desktop whandset, VC, CG (513A2B1) = $75 
GE de console, desktop, wdesk mic (ACOIGM) $100 
GE ''Mastr'’ de controller, CG, OTMF enc. widesk 

mic (S39A2S1) 
GE ""Mastr'’ focal controller, 2F. CG, ratr dis. widesk 

mic (659A2S2) 
SEWDE “Mark 80° tune REM handset S75 
CETEC/Vega Tone rem. handse:, 2F, PL (510N) $75 
Com Prod Tone rem handset (AT31) new 85 
SSC dc remote adapter (B32AY, $60 
Calgary dc remote adapter ( $45 


UNIT PRICE 
CTS/PAGING REEDS AND ACTIVE FILTERS 


MOT “'PL"’ Reed (TLN6824/KLN6210) Sender $15 
MOT ‘PL’ Reed (TLN8381) Sponder $15 
MOT “PL” Reed (TLNG6709/KLN6209) Sponder $15 
MOT PL” Active Filter (NFNGO10) “"MX/MTSOQ/HT90"" $25 
MOT * Active Filter Shed “EXPO” $15 
MoT L' Code Plu RN4224) 

CMAXABINA TREK! YNTOR $12 
MOT "'PL'' Copper Reed (TU217/993) MOTRAC" $15 
MOT DPL Code Plug (TRNGDD5) 

“MAXAR/MICOR/SYNTOR'' $12 
MOT OPL Active Fitter (NLN8922) “MX” $15 
MOT OPL Active Filter (NLN5762) “MT500 $15 
GE CG Red Network (198205260G__) $25 
GE CG “'VERSATONE™ (1903202016 _} $12 
GE or BRAMCO CG Enc/Decoder Reeds $15 
MOT "'OCI/II"" (NLN8S503/NLN7834) “PBYII/SPIRIT™ $15 
MOT *‘OCI/II" (KLN6202) ‘*PAGECOM/DIRECTOR"’ $12 
MOT “*QCI/I"’ (TLN6709/KLN5209) Sponder $15 


MOT “OCI/II"’ (TLN6824/KLN6210) Sender 
NOTE: We Stock Aeeds/Filters For GE/PLECTRON! 
FEDERAL TONES AND "’PL/OPL'' Code Plug Blanks 
wilnsuins 


MOTOROLA COMPATIBLE PROGRAMMING SYSTEM 


COMPUTER INTERFACE BOX - Includes AC Power Supply 
& XT Cable ("‘AT'’. Cable Also Available) 
AS ABOVE wi/NiCd (For Portable Usa) 
RADIO INTERFACE CABLE; "'HT600/MT1000/P200"" 
“HTSO/P100" 80 “MAX TRAG/M100/M400"" 35 
“SABER” 125°'STX" 35°'GP30Q/P11D" 90'*SPECTRA’ 50 


HEADSETS, SURVEILLANCE ACCESSORIES 


CON- UNIT 
0. CLARK DITION PRICE 
Model 15020, 2-Muff HOSET, winoise 
shidng. cones w/C5401, adapter cord 
assembly, C52-100, cord assembly U 
Model H7040, 2-Muff HOSET w/phono plug U 
C7005. HOSET a u 
C7019 HOSET adapter U 
Model H10-30, 2- Mutt HDSET, wipnano 
NIU $7550 
N $10 


plug 
PN 18253606, Jack 5830/\ack BS 


P/N 40062601, Windscreen mic, M-4 N $1 
P/N 10117G11, HDSET spring assembly N $3 
CON- UNIT 
SETCOM DITION §=PRICE 
(Mot Model 8ON6486), 2-Muff 
HDSET/HT600 series N $175 
As above U $100 
“'5'’, 2-Muff HDSET, wiphono plug. RX 
only U $40 
“7 (Mot BDN6334) 2-Muff HDSET for 
"EXPO" Uu $100 
PIN stor stout 2-Mut! HOSET. 
M70" u $75 
Pn CS-24MM, nee Mul! HDSET for *’M100" u $100 
CON- UNIT 
MoT DITION PRICE 
PIN NMN6064, 2-Muft HOSET, w/phono 
plug U $60 
P/N NMN6065 1-Ni2-U $60 
HT220 Univ. Surveillance assembly sim, to 
ZMN6D14 N $10 
HT220 HDSET adpts cable, remote only 
(NKN6180) S-UWGN $105 
HT220 HDSET adapter cable. Unev. model 
(NKN6189 N $10 
HT220 POSET adapter cable, Univ. wWPTT. 
(NLN6889) N $10 
HT220 Safety HDSET helmet assembly 
(NMN6051) U $20 
MX, on mic assembly 
(NMN609__ U $20 
PIN 40- 398aFb1, Surv. mic, PTT. assembly N $5 
Surveillance mic assembly. w/?? connector N $5 
Model P50 litewaight, 1-Muff HDSET 
({HMN9081) N $38 
CON- UNIT 
PRICE 
Peltor, 2-Muff HDSET, w/phono conn 
(MT4H7A) N $60 
U $30 


As above 
Plantronics HDSET raplacmnt, wiconn 
(MS 50-104) N Make Otlor 
Plantronics P/N MH0230 (P/N 21891-01) 
HOSET 


U Make Otfer 

Plantromes Starset i (HS8343-1) U Make Offer 

Plantronics Starset (HSO343) U Make Offer 
Plantronics Starset (HSO311-2) Mot P/N 

6ON6235 U Make Offer 

Plantronics Supra/Supra Binaural U Make Offer 

GE, PE” Surveillance mic assembly U $20 


CALL FOR LOWEST PRICES « (602) 275-4505 * FAX(602) 275-4555 


WE STOCK ‘PL’, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E. McDOWELL RD.—PHOENIX, AZ 85008 


Circle (117) on Fast Fact Card 


Classified Equipment for sale 


Antenna Farm 
11500 W. 90th St. » Overland Park, Kansas 66214 
913-492-6212 FAX 913-492-2948 


QUALITY 
USED PAGERS 
LOW BAND 


*DB 432, 450- 
470 MHz, 8dB 
Bain 
° , ‘a? *DB 436, 406- 
> Quality Products 512 MHz, 


10dB gain 


*DB 806, 806-960 MHz, 6dB gain jie 
«DB 809, 806-960 MHz, 9dB gain [oe ae » Competitive Prices 
» Shipped Same Day 


MOTOROLA g 
ey 2” PANADATA 4000 Sy 
aE BRAVO ee TDP 7000 


Me WO r MY 00 TAN ME = 
ee ENVOY 
. SPIRIT 


RRAVO TONE OY anso arruanumenn 


Sf ORHINERONISTLNC <= § 


PERFORMANCE.... 
and DEPENDABLLITY... 
THE IFR 
‘ COMMITMENT 
Swersweep 

SWR Measurement Kit 

i wel to work with modern ervi 
Inonitors with trac Lite generator atid sp belts analyz 
or enabling a plot of SWR vs, Frequency on the CRT 
dis sila Awerswoep lows the instrument te » function 
as sGalar network analyzer, See feature article on pi cane 
tt af Octuber 1989 Mobile Radio Technalogy for mare 
infurmation 


ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 


Circle (119) on Fast Fact Card 


MOTOROLA/RADIUS "Software 


SAVE BIG BUCKS, CONVERT-UPGRADE YOUR OWN RADIOS 
GP300's, P110’s, M100’s, M214’s,, GM300’s, LTR’s 
MAXTRAC, PRIVACY PLUS SMARTSITE & MORE 
OUT OF BAND PROGRAMMING — BOARD BLANKING 
LIMITED FEATURE 2 CHANNEL TO FULL FEATURE 16 CHANNEL 

C+ SOFTWARE 
USA & CAN. 1 (800) 561-3140 Oniy 


Circle (120) on Fast Fact Card 


Th lexers. of filters 
eTuning 7 and Receiver front ends 
*Chacking tra issie «and Lrimming to resonaner 
Hach Swerswee hood built w ie alibration traceable to 
the Notion al: Burnan pf Standare 
S0-My S50, 1- Wot whe: Sh? 
Frees include shippii 


Europa Marketing 
2358 S. Patlersan Mesa, AZ 85202 
Phone: 602-345-6666 


Motorola/Radius Upgrades 
and Conversions 
GP-300/P-110 16 Channel Kits 
* Complete kit $44.95 


Stundard Programouny and Repairs also available 


S RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indjianwoods Drive, Cincinnati, Ohio 45242 
513-489-1732 


GENERAL 


COMMUNICATIONS, INC. 


CUSHMAN MOBILE COMMUNICATIONS AUTHORIZED DEALER 


Service Monitors 
CE4, CE5, CE6 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
= Fastest Delivery and Best Prices 


e 1-800-356-3200 @& 22rMnicaions 
5157 Anton Dr. AMadison, WI 53719 


Circle (121) on Fast Fact Card 
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Good Working Cond. 


Cail For Best Price 


Ph: 1-800-456-5548 
VersaTel [Aaa 


Classified 
Equipment for sale 


For Sale 
Centra Com I! 
Centra Com Il 

—Whole or in Parts— 


Centra Comm Il 


Engraved Buttons. 
$6.50 per button. 

All orders shipped 
within 48 hours. 


The most cost effective, feature-intensive, user-friendly communi- 


band duplex, high resolution EL display, and in- 
ternal rechargeable battery 


WN "Communications 
Kal Associates Ine 


1 Se > cations service monitor in the industry is now available! 
The NEW Standard features include: 2, V receiver, antenna 
pi COM-120A protection, split screen spectrum analyzer, cross- 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications inc. 
Waterbury, CT 06708 


(203) 575-9008 


Circle (122) on Fast Fact Card 


MAiIDLAN PIP STOCKING DEALER 


LAND MOBILE RAD 


Same Day Suippinc 
Fux Propuct Support 
Whuotesate To Deaters Onty 
Mayor Creo Carns Accertep 
Larce Inventory Or Moses & Porrasies 


INTERFACE EQUIPMENT 


Wescom * Tellabs « Lenkurt 


Voting Receivers 


* Mounting Shelves 

e Jack Fields 

* MUX Shelves & Cards 
¢ SF, FX Signaling Cards 
¢ 2 Wire & 4 Wire 


MANY MORE 


Ph: 1-800-456-5548 
Versa Tel Pat ieepivgee: 


B & C Communications, Inc. 


1-800-343-3004 - 201-670-1985 - (Fax) 201-670-7627 


Circle (123) on Fast Fact Card 


Channel Elements 


100,000 Fregs in Stock! 
MITREK, MASTR Il, MVP, EXEC Il MICOR, MOCOM & MOTRAC 


$20 witrade or $25 w/o trade (Mitrek $30 w/o trade) 
Lifetime Warranty * 3-Day Standard Delivery 


1-800-237-9654 Fax: 513-542-8870 
CHANNEL ELEMENT HQ. 


4120 Kirby Road Cincinnati, OH 45223 
We Buy Channel Elements. Fax: (503) 687-2492 
Decade and display Touch Tones from a tape recorder, 


Circle (124) on Fast Fact Card scanner, or nearly any audio source ¥ 16 digit LCD 


display, 80 digit scrollable buffer v Built-in speaker 
BUY - SELL 


¥ SV battery v Metal case V TM-16 PLUS Includes RS- 
232 output and Software for optional date/time/ number 
kegging using your |BM Compatible computer, 
TM-16 Standard Model 
RADIOS TM-16 PLUS RS-232 Model with Software 
PS-12 AC Power Adaptor 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 
Steven Kenney 


1-800-347-4121 


Visa, MasterCard & American Express Accepted 
(602) 585-3900 


MITREKS! 


110 Watt, PL or DPL. 4 channel 
29-39 or 33-50 Mhz. MINT! 
29669 North 45th Street 
Cave Creek, Arizona 85331 


NEW? Tone-Master™ Touch Tone Decoder 


MoTron Elcctronics 
310 Garfield SI., Suite + 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


irasrco. 


PH (513) 773-6255 


($495,) 800-231-0103 


PO, BOX 1482, PIQUA, OHIO 45356 
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Classified 


* RECONDITIONED 
MOTOROLA 


Mitrek, Micor, Maxar, Radius, Maxtrac 


For 
Classified 


Equipment for sale 


"Find Out What Everyone Is Talking About!" 


ANTEN 


2000-200 Bloomingdale Road, Glendale, IL USA 


Advertising 
information: 
Call 
Jennifer 
Hinkle 
913-967-1927 


oe 


800-231-0103 


CALIFORNIA RADIO 


40 YEARS OF QUALITY | 
INTERNATIONAL 


MANUFACTURING. 
C0,, INC. 
PAGER, PORTABLE REPAIR 


PHONE | FAX 
800-725-1426 | 800-322-9426 
729 W. SHERIDAN * OKLAHOMA CITY 73102 


Order: 
Fax: 


MOTOROLA 
CENTRACOM | & Il 
Console components 
BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


RADIO’ PAGER CRYSTALS 
Specializing in MOTOROLA NEC UNIDEN 


Precision crystals at affordable prices. 


Common frequencies for popular pagers in stock, 
Custom order and specialty crystals welcome. 


* * SAME OR NEXT DAY SHIPPING x x 


CRYSTRONICS, INC. 
We've got the crystals 


Phone 305-566-6949 Fax 305-566-5971 
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USED TEST EQUIPMENT AND RADIOS 

1—HELPER Millivoter RF8O1-LIKE NEW! Lists for 825%/Sell tor 
60000 

1—W&W Associates ‘‘Analyzer | 
taconditioner Adjustable from 3 10 20 cells ard up to 1B00 
MAN. Clean-Works Good, List 100000/Selling for 50000 

9—RAitron RT-450 UHF 1 watt walkies with etass, battery. an- 
tenna, chg, and must have swival belt loop. Now on 
464 675/Selling for 75% each 

MISC—Some new, most used, all working Motorcia, Jonnson, 

Regency and other base units, mobiles and walkies 

Sond a SASE fot a complete list and prices, 


PATRICK ELECTRONIC’S INC. 
3701 Old Jenny Lind, Ft. Smith, Arkansas 72901 
501/646-6141 


NiCad battery tester and 


ROHN TOWERS 34% Discount. 
Also discounts on Antenna Specialists, 
Maxon, Midland, Kenwood, Ritron, 
Uniden, Radius. 


Hill Radio 


P.O. Box 1405, Bloomington, IL 61702 
309-663-2141. 


MICORS! 100 Watt 
42 -50 Mhz With PL. 1 or 4 Ch. 
With all accessories & tested 


$269. 800-231-0103 


CALIFORNIA RADIO 


LAND MOBILE RADIO BBS 


Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


Mobile Extender DOME [000 

Digital Gated Repeater Muker DGRM S01 
The DORM S40 privides for fepegter apetatran 
white the DG MEE [OKT prides kor nyabile extent! 
OpernH Wall Lise af MONT any Ee TRunsce vers 
wher Heals Cross Hard & tank, Lease Tine 
sater Detital sate cecud tr positive contre! 
wet desa DOK M SULA SHB ideal for 


NEW! 


USED PAGERS 


Motorola and NEC. Reconditioned on 


rm uM - 


FAX (303) 337-3084 


800-323-3757 
800-851-9009 


Programmable Delay Timer D4; 200 Series 
This unt provides control of midio with delayed shut 
down after ytmtion as turned off The DG 200 Series 
ty a dip swatch programmable timer with delayed time 
sulings of 1S inin to 12+ bes. Thais uit will handle 
30 contingous amps at 12V. The DG Series timer 
climinates battery failure duc i lewving mobile. 
computer, AVL, MOT. Trunking of other equipment 


VAAL VV ANAA? AAA AIAIANARANNS TAA ARAN fi AAA AAAAS AAA 
CENCLN NANA AAA NAMEN LUNA NANA CANCE NA NACA NAN NAAT NACA A NAAN CAAA NAA AHI AANA 


Ky 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


WHOLESALE CATALOG ANDPRICE LST 
ee 


| MSF S000 Rolr, 900MHz, C6SGFO7206AT 
WE BUY AND 2 Saectam oie Trunked, Madel 
G 
SELL 47 MOSTAR BOOMH2, Trunked, O3STLASGOO 
USED |  u CORONA, BOOMH2. Trunked 
MOTOROLA 26 GE MARC ¥ Portabies, BOOM Trunked 
2 aimee i eats 
2M i i) 
AND GE | %3 ti7s00 sobs, naspet 


SaDMN:, H34BBU314 
FM TWO-WAY 


a aoe 495MH2 TaRTASIOO. 
RADIOS 


FFN3110 
"Modal dpa XAI200 {DVP} 
COR, {awe TS3ATNIDOO 

iH Iaseal 40, 173MHz, D43TSAONE 

22 PULSAR H. IMTS TELCO, T1878 

25 MITREK 1S3MHz, 7B3JJA3000 

od MICOR 153MH?. TT3ATNI1I00 

3 MTSOO 155MiHz ee 6: 

2 parce BAseS T2MH?_ Ho! 


y, O1060A 
28 wince “aeMety TB1NJA4990 


SCHAEFER 
RADIO CO. 


1301 Grant St. 
Box 395 
Denver, 1A 50622 
(319) 984-6115 


FAX (319) 984-6220 


50 MOCOM 10, JIMHz. D41AAN3100 
26 OC REMOTE DESK SETS, 11376 


RTX Corporation 


Advanced Turn-Key Trunking 
Radio-T: one Systems 
Designed and Installed 
Anywhere ¢ Any Frequency « Any Size 
RTX Puts You On The Air 


1-800-848-4RTX 
4000 Dow Rd., Melbourne, FL 32934 


Bought, Sold & Repaired 
Free 2 year warranty on new radios 


SWS SECURITY 
800-SPOT-CRIME 


Protects your radio! 


fn tant? ae inadvenemls 
your channel w/warranty, or ‘‘as is’’. righ =| Der in oe) Nae CORP NET 2000 
s i COMML- NICATIONS/ MANUFACTURING 
Or -800-283-5158 ba P.O, Box 20 5407 N.E. Stephens M , . luded. 
(303) 337-4811 era sh osccna USA Winchester, OR 97495 Fay (S03) 672-6475 ntl Case ear eee 
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MOTOROLA Radius 


DELIVERY NOW! 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 
done so for 19 years. 


CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
One of the largest stocks of Motorola Radius in the world. 
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MOTOROLA RADIUS 


End users shop 
first then call for 
best price. 
Procomm 
805-497-2397 


STOP 
AND 
SAVE! 


USED EFJ-LTR COMPONENTS 


RIC’s, Logic Trays and !D Validators. 
Also used GE MVP's. 


(704) 347-5001 
8:00-5:00 EST. 


Towers and Land For Sale 
Former Western Union Sites in 20 States. 
Land, buildings and towers plus some 
microwave equipment for sale. Prices vary 
by location. For details call Agents Joyce 
Castille or Jim DeCicco, 


800-852-8166 or 619-497-3458 


tL 
USED Radius Radios 


WANTED! 
California yay 899-231-0103 
aC ae aN aes 


Factory Approved 
WHOLESALE PRICES 


SAME DAY SHIPPING 


-ER 


—_——_— 
Sanna EEEIOEEEE’ 


AAIDLAN 


oR Nationwide 
LAND MOBILE RADIO 


Call for Weekly Specials! 
Refurbished Equipment Available 


DISTRIBUTING 


ZAtenna 


Low Profile 
Antenna for 
Cellular Phones 


Fully Tunable, CR89AGP 800-900 MHz Antenna 


FEATURES: ¢Fully sen Sees ready-to- 
connect unit goes anywhere! Can be 
mounted inside the vehicle and on fiberglas 
© Low Profile- Only 2 2.5"H x 4.5"Dia. 
* Total Rigidity-Elimates “Picket-Fencing” 
OM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


CRYSTALS 


FOR ALL RADIOS 


(J Communication Crystals 
All makes and models 
(1 Channel Elements 
Recrystalzed and compersaied 
COMPETITIVE PRICING: 
ny Service 
Far ie 


an 2higues 1 Week 
ry 1 We 


800-333-9825 


CAL CRYSTAL LAB, INC. 


1142No Geber Ananemn 1+ FAX 714 49" 982 


Land Mobile 
Dealers Only 


* Large Inventory * Fast Service * Flat Rate Repair Service 
* Complete Dealer Support Program 


(800) 726-9015 
(612) 869-2487 


FAX (612) 869-3078 


816 W. 772 Street 
MPLS, MN 55423 
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READ MY LINES 
“NO HIGH PRICES” 


BUY — SELL — TRADE 
Call or write for flyer 


WOLFE COMMUNICATIONS 


1113 Central Ave. « Billings, MT 59102 
406-252-9220 


MOBILE DUPLEXERS 


6 CAVITY, VHF, 50 WATT RATING, IN LIKE NEW 


CONDITION, COMPARABLE TO CELWAVE 
PD 636-5A $70 EACH 


{QUANTITY DISCOUNTS AVAILABLE) 


SPANTEK RADIO 


416-335-4462 


FAX: 335-4430 


USED RADIOS 


at Low Prices! 
*MICOR eGE 
eMITREK *RCA 
*ACCESSORIES 
TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 
*RPTAS *BASE STATIONS 


Large Quantities » (817) 433-5452 


*PORTABLES 
*MOCOM 70 


RADIUS 


* low-low-low x 


MOSS COMMUNICATIONS INC. 
1-800-767-1963 


CLEAN MOTOROLA RADIOS 


MOBILES & PORTABLES 000 MHZ TRUNKED 

Wek keke Keke ke eRe 
15W 10 EAGH CovERAGE Aus MOBILE WALORAN RCVRS KEY: 
BOARD & MAC COMPUTER WISOFTWARE MINT 

15W MOSTAR WIMIC BRACKET & POWER CABLE 

15W MAXTRAC 81 & 85 S495 BG & 87 

35W MAXTRAC B1 & BS s 

35W SYNTOR X2 OR X3 $295 10 

35W SYNTOR X SOO0E 

i San X 15 SYS/15 SUB/TALKAROUND 


ssw Speci B50 SYS/SCANTALKARIOUND 
$695 PP1000x $995 PP500x 
$595 MTX810 G/SYS/CONV 

SW STX SMARTNET 1/11/11) GEMINI “AS NEW 

STX CONVERTA-COM W/AMP 

BASE STATION PACKAGE P/S, DESK MIC & TRAY 

MOBILES & PORTABLES 900 MHZ TRUNKED 


Oke 
B7 MAXTRAC $595 30W B7 MAXTRAC 
12W BS SPECTRA 10 Phe ey pa 
30W 85/B7/B9 SPECTRA 10 SYS/SCANJT! 

30W L37VLB BASE ay REMOTES 

2W MITX800 83 & B4 6 SYS/3 SUB/CONY 

CONVENTIONAL RADIOS 
RESET eT eee eee eee 
YOOW UHF MICOR 12F PL RECONDT'D 1 


60W LB MAXTRAC 2F 30-36 MHZ 

45 VHF 16F MAXTRAC SCAN PROGM’D 

NI244 OREN ASMA WA2W SPKA & MIC 
/ EX! 


5W VHF OR 4W UHF P200/HT600 GF 

4” UHF OR Si VHF HTSO 2F 

VHF SABER 11 DVP CAP "NEW IN BOX" 

GW VHF SASER 1 ; 

4 UHF S9F T1000 S8955W 16F VHF 
MTIO00/HTE00/MTXB0O CONVERTA-COM NEW 

23 Ghz STARPOINT TELEMETRY 23 AT 

25W/ UHF CONSOLETTE PL MIC 

See eT eee ee ea ERT ee eee 
LOWEST NEW RADIUS RADIO PRICES N USA—GUARANTEED 
GP300 WIACC’S & CHAGR . $450 P110 ..$340 M100 . $339 
RRR EEE HARES 


RADIO EXPRESS INC. 
703-266-1928 FAX 703-830-8710 
“WE BUY USED MOTOROLA AND RADIUS RADIOS" 
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WE'll BEAT YOUR BEST PRICE! 
California Radio 800-231-0103 
bt tthe ee 


CALL ME ANYTIME 
MOTOROLA 
We Buy, Sell & Trade. 

If you have equipment for 
sale, call us for a quote. 
We have large quantity 
of Motorola Equipment 


CALL US 
Scott Communications 


406-745-3218 


Use Mobile Radio Technology 


Equipment for sale 


COMPATIBLE MOTOROLA® RADIO PROGRAMMING EQUIPMENT 


BUY WITH CONFIDENCE. COMPARE OUR QUALITY. 


PROGRAMMING ADAPTORS PROGRAMMING CABLES 
PA-1° $169. 00 Our Programming Cables are precision devices designed 
specifically for each radio. Put your confidence in our quality 


¥ Supports full spectrum of pro- 


engineerin 
grammable Motorola Radios 9 WE a DONT SETTLE FOR: 
Vv IBM AT/XT compatible V Precise metal frames X Inferior designs - 
= designed { for each radio X Velcro ‘straps 
PA 2° added feshires $1 95 .00 W Quality P.C.B. designed x Cheap c construction 


vV Rechargeable NI- CAD | battery 
V Data and Active indicator lights 
AMERICAN MADE 


for each radio frame % Plastic rigged bi boxes 


fee pele ee 


— st ne Pa 


. —_ 
v1 Year Warranty 
Full line of radio cables available: GP300/P1 10, HT600, HTSO/P100®, MT1000, 
==] RADIUS® MOBILES, MAXTRAC®, SPECTRA®, aree SABER bas others, 
Poraris hv housrpies 


141 | Wviouca Ra Rd., Sone's008 
Allanta, GA 30342- 3219 
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TAKE US WITH YOU. 


Just peel off yoursubscription mailing 
label and attach it to the address 
change card inside this issue. Please 
allow 6-8 weeks to process your 
address change. 
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PageNet, the largest pagin 


Help wanted 


company in the U.S., has recently 


expanded into Denver, San Antonio and Orlando, and has aggres- 
sive plans for continued pon nationwide. Immediate openings 


exist in various cities t; 


roughout the U.S. for the following: 


System Manager 


In this position, you will have responsibility for the design, engineer- 
ing, construction and continued growth and reliabili ee. bord complete 


paging system. oe of paging systems a 
“MRT. 


ters is desired. Dept. 


or RF transmit- 


System Technician 


You will have responsibil 


for installing and maintaining base 
stations and paging terminal equipment. Atleast 1 year ex 
with paging or two-way FM transmitters is required. Dept. 


rience 
T-MRT. 


We offer competitive salaries and a full benefit package. Qualified 
applicants should send resume, indicating appropriate Dept. code, 


immediately by FAX to (214) 985-6896 or mail to: 
ark Bivd., Suite 500, Plano, T 


Network, Inc., 4965 Preston 
75093. 


Paging 


PAGE «51 


a 


ey Contes Employer 


ee Only 


CAREER SEARCH? 
We have the opportunities! 


Cellular/ Wireless /PCS/Radio 
Pormanent & Consulting * Domestic & International 


E. J. DORT & ASSOCIATES 
PO. Box 12546 * RTP, NC 27709-2546 
919-544-9476 


Two-Way Radio Technicians 
Growing dealer in sunny California needs 
experienced Two-Way Radio Technicians. 
Minimum 2 years experience servicing 
major brands. Excellent wage and fringe 


benefits. EOE. 

Send Resume or Contact: 
Digital Communications Systems 
217 N. Madison Ave. 

Los Angeles, CA 90004 
213/388-9598 


Personnel available 


Technicians Available— 
§ from our 19% month 
MOBILE COMMUNICATIONS TECHNOLOGY 
Program will be available for employment an June 4, 1993. 


Hands-on Training includes Basic Electronics. Com 
pulers, Two-Way Trancervers, Cellular, Paging, and Trunking 


Graduates from the program are employed alt over the 
US, and Alaska 


* Industry Certified Graduates 
* Accrecited dy the Nerth Central Association of 
Coiteges and Schools 


— See us at our IMCE Booth — 
Call Roger Williams, Instructor, or 
Fred Hanson, Placement Coordinator. 
(612) 235-5114 © Fax (612) 235-0601 
P.O. Box 1097, Willmar, MN 56201 
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TWO-WAY RADIO TECHNICIAN 


Established Motorola dealer located in N.E. OH, seeks 
technicians experienced in the repair of Motorola & oth- 
er namo brand 2-way radios. Must be FCC licensed 
or NABER certified, a solt-motivator who is able to com- 
municate well with Customers and fellow employees. 
Excelient salary and benelits program. Send resume 
with salary requirements to. ATTN: MRT. Dept #924. 
9800 Metcalf, Overland Park, KS 66212-2215 


Personnel wanted 


TOWER TECHNICIAN WANTED 


Growing SW Telcom Firm needs an 
ambitious rigger to install and serv- 


ice antennas, towers, waveguide and 


(602) 986-6333 


SET YOUR “SITES” ON US 


WE can save you time and mon- 
ey. Call for a list of California's 
best kept secrets...805-945-5448. 


If you don’t we both lose money. 


TELECOMMUNICATIONS DIRECTOR 
($41,932-$54,470) 

The Connecticut Department of Public Safety/ 
Division of State Police is seeking a Public Safety 
Engineer of Telecommunications to direct the 
staff and operations of the Telecommunications 
Section, In addition, the future incumbent will 
manage the activities involved in the implemen- 
tation and maintenance of a new statewide radio 
network system 

Applicants must possess eight years of ex- 
perience in the technical implementation and 
management of complex radio systems consist- 
ing of multiple transmitter sites, microwave ra- 
dios and mobile and portable radios. as well as 
supervisory experience. 

We are strongly committed to Affirmative Ac- 
tion, Women, minorities, disabled persons, old- 
er workers and all protected classes are en- 
couraged to apply. 

Interested candidates should submit a resume 
by April f, 1993 to: 

Dept. of Public Safety/Personnel Services 
10) Washington Street 
Hartford, CT 06106 
ATTN: Patricia Boudreau 


Make 


your 
elassified 
ad 


STAND 
OUT! 


COLOR! 


Classified 


AVAILABLE 
IMMEDIATELY 


24,000+ 
Recruitment 
Prospects With 
Every Issue of 


Mobile 
Radio 
Technology 


Place 
your 
recruitment 
ad TODAY 


Call or Fax 
Jennifer Hinkle 


Today! 
(913) 967-1927 
Fax 913-967-1901 


Identify and prevent 
communications site interference 
in minutes rather than hours. 


Introducing ComSitePlus, PC-based software that combines the popular 
DeSensePlus™ and IntermodPlus™ to integrate Transmitter Noise/Receiver 
Desensitization with Intermodulation analysis. ComSitePlus picks up where 
most intermodulation programs leave off. 

Automates looking up antenna spacing graphs, TX noise/RX desense 
curves, and RF filter curves. Calculates all signal levels and recommends 
additional isolation requirements. Works with all Land Mobile 
radio bands, 25-1,000 MHz. 


COMSITEPLUS 


BY DOUGLAS INTEGRATED SOFTWARE 


For a brochure, call 1-800-845-0408. Individual 
communications site consultation available. 
1300 Executive Ctr. Dr., Ste 520 © Tallahassee, FL 32301 
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The SENTRY ”Service Manager” 


The technicians very own encyclopedia of service department informa- 
tion. A collection of over 50 Programs, Charts, Formulas and Conversion 
Factors. Information required daily, now on your service shop computer. 

Faster than looking it up in a book.. 
Send $ 79.95 Check or Money Order to: 
SENTRY USA®*® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 


Telephone (407) 773-6090 FAX (407) 773-6092 
Circle (131) on Fast Fact Card 


Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
¢ Shadow maps. 
¢ Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 
reliability calculations 
© User-customized data base for buildings and 
wishin ro, Vegetation. 
Soutt et, Suite 204 Rey plore: " ee -CD. 
Agior. Colocaio BOI.” Digital elevation data on floppy disk or CD-ROM. 
¢ Intermodulation product studies. 


Free demo disk upon request. 


SoftWright 


(303) 344-5486 
FAX (303) 344-2811 
Tele TAP BBS |303} 344-5378 
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RADIO ENGINEERING PRODUCTS 


Everything you need for Site Development and FCC Applications 


SOFTWARE ENGINEERING SERVICES FCC INFORMATION 

¢ 3-D Terrain Consulting Dial Access 

* Coverage Coverage Predictions State Frequency 
Predictions Lists 

° Fresnel Zone 2-10 Mile H.A.AT. Custom Searches 
Studies 


Engineering Package Frequency Selection 
intermodulation 
Studies 

3 or 30 Second 
Terrain Files 


Mailing Labels 
Topographical Profiles Printouts 


Intermod Study Data Files 


C.ET. INC. 


Phone: 800-445-0297 1001 S. Ridgewood Ave. 
FAX: 904-426-0014 Edgewater. FL 32132 
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A Few Good Reasons to 
Choose /V\icro-Quick Software 


b 
tut 
packo, 
system + 
SMR, PCP 
subscribers * 
specific rate stius 
and terminal inter, 
zones ® Ist minute 
GENERAL FEATURES: Highly integrated telemarketing, lead-tracking, proposal generation, $0, PO 
AR AP. GL, Payroll, dispatch scheduling. recurring billing and report generation modules ¢ Up 10 99 
user-owned companies, with up to 999 departments and 2600 lacations, each © Comprehensive password 
tion © Over 2.1 billion user-defined customer and vendor numbers © 6 user-defined customer i 
ields © Up to 46,000 employees * Automatic GL linking © Pop-up help screens © Built-in UNIX/XENIX, UNIX 
VMS, ULTRIX, AIX and SUN aperating systems. PROTOCOLS: |nciudes sales/service order entry, purchasing and 
accounts receivable madules « Complete customer service tacilities © Express menu provides direct access to hundreds 
of daily functions © Over 2,000 user-defined reports © 15 chosucter user-defined item numbers © Up to 2600 serial- 
ized/non- serialized inventory locations per company © 8 user-defined price levels — exchange price and minimum selling 
price © 5 user-defined cost levels - sales cost and exchange cost © Package pricing © Package costing © Customer-specific 
special pricing © Item-specific special pricing * User-defined reorder points * Automatic parts requistioning * Automatic 
substitutions © Automatic stock tronsters * Automatic bar-code indexing * Direct importing of pricing disks from Motorola, GE, 
Johnson, and others © Uniimited user-defined global pricing * 1296 sales tax codes, with 10 toxes each * 1796 user-defined terms 
codes © Unlimited customer, employee & inventory memos © Point of sole & cosh drawer support © Automatically processes warranty 
claims ond bills vendors © Automatic maintenance contract processing ¢ Recurring maintenonce contract billing ¢ Tech productivity 
reporting * Soles commission reporting * Unlimited customers can be billed to a single account * 2700 line items pet order © Orders can 
be entered by item number or description © On-line warranty and maintenance contéact activations © Tracks up to 296 characters of system 
dato, pet serial number ¢ Automatic job costing © Allows partial invoicing © supports multi-customer billing, from a single order * Automatically 
colculates UPS shipping charges * Automatically prints UPS COD tags © User-defined service alert periods * Unlimited user-defined failure codes * 
Unlimited user-detined fix codes © Serinl number tracking by customer moke, model, and 2 user-defined fields © Tracks customers by territory, lead 
source, travel zone, fox rate, terms code and SIC code » Automatic dispatch scheduling, bosed on 100 tech qualification codes and 2600 travel zones 
= FAX SO transmission © Prints unlimited service order. job cord, PO, invoice, pick-tist. statement and stack transfer copies © Dynamically updated tech 
calendar. work schedule and service status screens © Automatic service follow-ups © Automatically handles trade-ins, discounts and re-work * Complete return 
to stock and return to manufacturer inventory tracking ® Allows perpetually open POs * Supports ecanomic order quantity © Allows the creation of multiple POs 
from an open requisition list © Automatically prints/displnys received PO distribution list © Full barcode support © Supports recurting POs © FAX PO transmission 
* Individual & list-style cash receipts © User-defined oging periods * Comprehensive sales tox reporting * Cosh drawer report © Tracks security ond order 
deposits © Recurting billing E-XCEL: Includes telemarketing, lead tracking & proposal generation * Supports over 2 trillion automatic & user generated 
lead numbers © Allows up to 99.999 contact sequences per lead © Trocks leeds by lead number customer number, nome, address, contact nome, 
phone number, telemarketer ond follow-up date * Uses PROTDCOL customer, inventory, and pricing records * Dynamically updated appointment 
calendar * Daily appointment reports © Tracks average lend processing time & average days to close * Uses probability of close to project future 
income and inventory requirements * Productivity hy telemarketer, salesperson and lead source * Prints to both quote forms and user-defined 
letterhead © Integrates with Ward and WordPerfect mail-merge » Automatic future & periodic follow-ups © Supports up to 10 million active 
quotes © 99 user-defined quick-quoles © 10 user-delined telemorketing quotes * Unlimited packaged quotes © Unlimited quote text © 20 
fecolulate modes # Credit opproval focilities * Comprehensive telemarketer compensation system © Automatic soles commission calculation 
® Quotes con be divectly exported to PROTOCOL © Provides over 250 reports OPTIMA 11s Includes SMR, PCP. RCC, MSA, RSA 
TAS, voice mail & flat-rate recurring billing © Supports over 60 million systems © 1.6 million networks ® 2.1 billion subscribers © 
Supports up to 4,000 user-defined rote codes per system © And up to 4,000 user-defined rate groups per system © Unlimited 
unit-specilir rate structures * 1296 special toll, pro-rote and commission codes per system ¢ 6 user-defined time zones per 
system * Direct controller, switch & terminal interfaces ¢ Automatic dota uploads and downloads © Automatic coll record 
1 and toting © Per minute toll rating, in up to 6 time zones © Ist minute, 2nd minute and 3rd minute + 
rating, in up to 6 time zones © Tiered pricing © 16 billing detail levels © par unit, per system & per network 
free minute trickle-down © Minimum per call charges © User-defined incomplete call discard times * Auto-adds up 
to 999 units » By-agent number inventories © Comprehensive agent commissioning * Rental inventories Auto 
depreciation © Bills in any |nnguage or currency * Add-delete revenue ond loading reports © on 
demand invoicing * Time/dote stamped number exchanges © Automatic pro-rate invoicing © Multiple 
billing cycles, within a single rate group * Unlimited trial billings « Supports global credit holds and 
activations/deactivations ¢ Concurrent and double-sided laser printing support © and lots more! 
points * Automatic © 
disks from Mototo’ 
terms codes © I 
ond bills ver 
sion repar* 
tion eo f 
partie 
tor 


...Now, for the Five 
Best Reasons 


4. FREE DEMO SOFTWARE... That's right, you can take a 


full-blown, all-out, no-holds barred test drive, absolutely free! 


In fact, if you go on one of our personal Demo Tours, we'll give 
you up to $4,500 in purchase credits, just for taking the time! 


2. $3,000.00 TRADE-IN... Why live with software that doesn’t 
do the job? Trade it in on PROTOCOL, E-XCEL or OPTIMA II, and 
we'll give you a purchase allowance of one thousand dollars per 
module. - That can quickly add up to a $3,000.00 windfall! 


3. ONE STOP SHOPPING... In addition to software, we can 


supply all of the components necessary to integrate your existing 
hardware & data into a powerful multi-user management system. 


In fact, we can even include on-site training and 24 hour service, 
all for one single price or monthly lease payment! 


4. SATISFACTION GUARANTEE... Our exclusive ninety day 


satisfaction guarantee ensures that your decision to choose 
Micro-Quick is always the right one! 


5. TOTAL SUPPORT... All Micro-Quick products include one full 
year of toll-free telephone support and free updates. We also 
include UNITRIX V, a one key-stroke solution to the management 
of users, terminals, printers, modems and tape back-ups. 


So, even if you know absolutely nothing about computers, the 
help you need is just a phone call or key-stroke away! 


: 


PGES F2  -PUIFEKE SYSTEMS, INC. 
40535 Foothill Blvd. ¢ Suite 230 * Rancho Cucamonga, CA 91730 © (800) 874-7749 © (7414) 980-4034 # FAX (714) 944-3995 


intelligent software, for Managers who fake their business very seriously. 
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Classified 


SMR BILLING/ACCOUNTS RECEIVABLE 
$396 
"CES “IDA “Johnson ‘Trident "Uniden *Zetron 


Billing Accounts Receivable 
Recurring Billings (flat rate) Apply Payments 

Daily Billings Generate Slatements 

Air Time Billing Print AR Ageings 

Long Distance Billing Generate Service Charges 


* Handles all of your business billings, 
Easy to understand and learn. 
Requires a minimum of file data keying 
Mix or match different download formats. 
Simple and flexible approach to sales taxes. 
Genera! Lodger Interface. ee 


CLEVER SOFTWARE service 
3033 13th Ave. SW, Suite #139 
Fargo, ND 58103 
Phone: 701-237-0095 Fax: 701-237-0228 


Ask about 


2975 Valmont # 100 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 
(CEMS) i 


4 


LAND MOBILE RADIO COVERAGE 
(LMRC) 


MICROWAVE LANO MOBILE RADIO 


Mena Deven - Color Coded Coverage Duyrams 
Multiple Prediction Models 
Wl Radialy 41 Mi (80 Km) Radins 


Relief Maps in Calor 


On-Sereea Path Profile Design 
Diffraction Lass Calculations 
Reflected Signat Analysi 
Route and System Diagrams Intermodulation Calculanony 


Map Cronsings - Geaphie with 
Dimensions 


© 30 Trani Rx Frequencies 


© Upto" Onter 
Performance Predictions: Analog, 


Digital and Video © Graphic Mresentations 


NORTON ENGINEERING 
10002 McDuff Court 
Vienna, VA 22181 
703) 938-5745 
Fax; (703) 938-9168 


‘Cs = 


SERVICES ENGINEERING AID SOFTWARE 


Studies t ; 


Demo Disk 
and 
Sample Printouts 
Available 
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\ ance . | C 
30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 
P, O. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


Finally, a low cost reliable alternative to 
Speedcall's™ 912C status reporter... 


* Direct replacement for aging units or add ons. 


* Status reporting, sel call, horn honk, interrogate, 
group call, console assign and ANI on PTT. 


* Parameters are front panel programmable. 
Extensive self test and alignment capabilities. 


Modei 1012C 


The next generation of r 
Status reporting equipment from: . . 7 
i er * Compact: Only SM" x 4%" x 1% 


y \ Pyramid tions Suggested Retail- $425 


210 Main St. #153 Seal Beach CA 90740 Order Hotline: (414) 730-4190 


* LTR™ and Motorola trunking compatible. 
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Computer software 


Applied Spectrum Research| 


he 
g 


* Full Range of Design Options 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries 

* International Applications 


(01) 303 444 4871 
FAX: 303 444 4872 


ADVANCED INTERMOD 

PC SOFTWARE - $99 
By popular demand, ver. 2.10, now with site data- 
base. Enter freqs. only once, save, recall, edit, do 
“what If’ studies. Time proven since 1985, Select to 
9th order, any band width, over 200 Tx and Rx frags., 
IF’s, etc. Reports in plain English text. Help Screens. 
Free Demo Disk. 


ie 


Circle (137) on Fast Fact Card 


MECH-ELEC SYSTEMS 
(303) 674-1101 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 
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Invest your 
Advertising 
Dollars where 
your Prospects 


Invest Their Time... 


Mobile Radio Technology 
Classifieds 
Jennifer Hinkle, 913-967-1927 


Classified 


4.37 CALIFORNIA ANTENNA SITES 


* Mojor Locations * Stond-by power 
Conditioning 


* Secure facilities * Air 


Lidl) Or develop your own site. 


Land available at 
Oat Mountain/Chatsworth. 


MERIDIAN 
9) COMMUNICATIONS 


\ Since 1956 

\ 23501 Park Sorrento, Ste. 213A 
Colabosos. CA 91302-1355 
Contact Rich or Jock Reichler at 
818/888-7000 


Tower Space Available 


45 miles west of Washington, DC 
Loudoun County, VA — Mount Weather 
Lat. 39°05‘05"N — Long. 77951'38"W 

1900 AMSL — Wide Area Coverage 


28 miles west of Washington, DC 
Lat, 38°54’23"N — Long. 77°40'20"W 
1366 AMSL — Covers Western Areas of 

Washington, DC Metro Area 


28 miles northwest of Minneapolis, Minn. 
Elk River, Minn 

Lat. 45°20'35” — Long. 93°34’18" 

1325 AMSL — Wide Area Coverage 


Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 Fax (703) 255-1292 


TEL: (708) 823-7713 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


AREA P O Bos 31160 
CHICAGO, IL 60631 


STAN STANN 


TOWER SPACE 


Westchester * Putnam * Rockland 
Connecticut 

Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill, Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 

SIGNAL TOWER COMPANY, INC. 

914-633-0569 * Fax 914-633-9315 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Tower space 


Looking For 
Towers Here? 


NEED TENAN 


Advertise your sites in the 


(- NATIONAL COMMUNICATIONS 
\ SITE DIRECTORY e. 
Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM. Dept. M. PO. Box 6093*** 
Freehold. NJ 07728 (908) 462-5964 


Here’s the first step designed 
to save you time and money! 
Whether you're a 
communications newcomer or 
an experienced pro, you'll find 
this handy booklet invaluable 
for: 
vPaging  wSatellite 
¥Dispatch w“Microwave 
“Cellular wWTelemetry 
“Broadcast “Data 
Personal or Business 
“Specialized Mobile 


When you need help in selecting a commu- 


nications site, call the northern 


experts. With 33 well-managed sites in key 
locations and a personable, dedicated staff, 


we'll get you up and on-the-air 


Au. 


Try Looking 
Here First 


FRYER'S SITE GUIDE'S 
Mid-States Edition is now available 
featunng over 9,000 antenna sites 
and 45 pages of 1°x1° maps 
covering towers from Tennessee 


to Michigan. 
COST: $200 


Regions to follow are 

Southeast, Panhandile/Gulf,, East, 
West and Plains. 

Reserve your copy now!. 

Call 215 660-7804 . 


on sale at our IMCE booth in Anaheim! 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 3'/” hard line. Four 
window tower top amp. If you need antenna 
space in: 


Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland » Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


The California 


E 
SELECTION 
Check List 


Y 


THE arswers to— 


hoosing aisité 


¥ECC requirements 
Risks quirements 


“Leases 


+ Maintenance 
“More 


The California 
SITE SELECTION 
Check List 
(510)-236-3700 
Fax (510)}-236-3799 


California 


fast. 


DIABLO COMMUNICATIONS, INC. 


1220 Brickyard Cove Road, Point Richmond, CA 94801 
(510) 236-3700, Fax (510) 236-3799 Ask for Mr. Pringle 
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Classified | Tower space PRIME NORTHERN 
ft Tower space NEVADA SITES 
Our newest, Pond Peak, at 8035' 


AMSL, 2635' AAT, Emergency Pow- 


er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


For 
Classified 
Advertising 

information: 


COMMUNICATIONS 
SITE SPECIALISTS. 


Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 
Sites Available Now... IL.IN, MA, MD.Mi,MO,NC,OH,TX, & VA 


SF Cal 


SEATTLE AREA 


Commercial power with generator backup. 
Good security. Year around access. 


GOLDSPAR COMMUNICATIONS 


10 Woadbndge Center Drive, Woodbr ! 07095 , 206-475-9430 
mier - ‘ . 
(908) 636-6970 - FAX. (908) 536-7260 - Toll-Free (800) 247-4796 Hinkle Fax 206-475-9410 


© 1991, RAM Facilites Management, Inc 913-967-1927 


Circle (141) on Fast Fact Card 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 

Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 
REALTOR® (303) 830-0815 


Land Mobile Radio News... 


...Formerly INDUSTRIAL COMMUNICATIONS P 2 i 
In just 30 minutes reading every week, Land romotiona 
Mobile Radio News will keep you abreast of 

For Great 


the burgeoning specialized radio market, de- 
velopments in mobile data transmission, key 
regulatory issues, new technologies -- all in an | 


8 page newsletter format. 
CALL 
Anchor Graphics, Inc. 


For more information, call our Client Services department at We carry Radio Escutheon 
* Logo design 


(800) 777-5006 or FAX (301) 309-3847. * Knowledgeable staf 
atrece a 


{2BT} Phillips Business Information, Inc. 7811 Montrose Rd. * Potomac, MD 20854 + (301) 340-2100 : 
* Full-service Label Mfg. 
Tel: (214) 242-0439 » Fax: (214) 242-0959 


Circle (142) on Fast Fact Card 
1467 LeMay. Suite 111 » Carrollton, TX 75007 


Tower services : 
Accessories 


WE BUY TOWERS =" ante 
PAGER LABEL 

Antenna hs gar tines Tower Site. Mobile Radio Technology | PAGER | LABELS 
Classified Ads | SeriSystems. 


If you have a Tower for sale or own a site 
where one should be, let us know. 
172 METRO PARK, ROCHESTER, NY 14623 
1-800-457-7374 FAX (716) 272-5525 


ALL CASH PAID! 30 DAY CLOSING! 
LIGHTING INC. 
1630 ELMVIEW 


Will consider joint venture development. 
REPLY BOX #922 
HOUSTON,TEXAS 
77080 — MEDIUM INTENSITY 
———. STROBE SYSTEMS 


| 


| 


M.R.T., RO. BOX 12901 
Overland Park, KS 66282-2901 


AMERICAN 


Gn TOWERS 


TEL. 713/973-6904 ——" 
FAX 713/973-0205 “pee RED INCANDESCENT 


AND 
STRUCTURES 
e CELLULAR * MICROWAVE * UHF/VHF » 
« BROADCAST « SPECIAL » COMPLETE 
* INSTALLATION SERVICES » GUYED TOWERS « 
* SELF SUPPORTING TOWERS « 
FOR YOUR CATALOG CALL OR FAX 


TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 
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Classified 


**Tech Notes from a Telephone Engineer.” 
provides analysis, corrective measures for: 
Parameters * Noise * Lightning Protec- 
tion * RFI * Fax * Modems ® Calling Party 
ID © Answering Machines ¢ Cable and more. 
Step by step testing guide for end users/tech- 
nicians and sources for special test equipment. 
Authored by technical support engineer, with 
illustrations. $18.95 plus $3.50 s&h to: 


db levels 
P.O, Box 1125, Tallevast, FL 34270-1125. 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 


REPAIR DEPOT 


Microprocessor based Mobiles, 

portables, controlheads. 

GE Warranty Processing 
Fast turn-around 


@ 


585 Factory Shoals Road 
Austell, GA 30001 


CUSHMAN IFR 


404/948-9566 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.LS.7. TRACEABLE CALIBRATION 1-800-827-0747 


Repair services 
CALL! SALES & SERVICE 
FOR NEW MODEL DEMOS 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 


PHONE: 408-432-8100 
FAX: 408-432-8359 


MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


CUSHMAN 
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vy Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


TWO-WAY 
REPAIR $30/nhr* 


A.S.K. COMMUNICATIONS 


QUALITY REPAIRS 


* MOTOROLA 

= STANOARD 

* UNIDEN 

= JOHNSON 

+ MIDLAND 

«© ANO MANY MORE! 
MOBILES & PORTABLES, 

“Plus parts & shipping 809 CONVENTIONAL 


SALES NEW-USED 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates * 90-Day Warranty 
* Quick Turn-around ¢« FM/AM/SSB/CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


$25.00 FLAT RATE 

Pius Parts & Shipping 
On the following models: 
XLH-250 


REGENCY/WILSON 


AUTHORIZED 
CUSHMAN SERVICE 


“The Pager Repair Peopie"’ 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


PA. REPAIR Equipment wanted 


e FLAT RATE ON ALL GE 

RF POWER AMPLIFIERS BUY & SELL 
e BUY-SELL-TRADE Used Duplexers 
« FAST TURNAROUND Also repair & retuning. 
¢ QUANTITY DISCOUNT 


1-800-336-6825 


You don't pay if it won’t tune. 


DENNIS COMMUNICATIONS 
3181 Fulton © Abilene, TX 79605 


CALL; 1-800-727-5657 


Phone 
Jennifer Hinkle 


for Classified 


Equipment Wanted 
Motorola, Jonnson, GE, 
EFJ, Uniden, Standard 


OTHER MODELS—S25/HR Plus Parts & Shipping Advertising Information Buy-Comim-Co. 
agg MULTICOM = « Fast TURNAROUND 1-800-347-4121 


M OK 73150-3316 . FACTORY TRAINED 
405-789-7356 800-880-7356 _* VISA - MASTERCARD - COD 


(913) 967-1927 


FAX (602) 585-6900 
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Classified 


i 


If Part 88 is adopted 
your 150-512 MHz 
radios will all be 
worthless 
on January Ist, 1996 


for more information call toll-free 
(800) 769-AMRA 
» ~ 
AMRA American Mobile Radio Association, Ine. | 


O Box 33847 Washington OC 20033 + Telephore 1202) 5 
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Skunk Shoppe! 


A Division of Shadow 
Technologies Group L.C. 


* AFTER MARKET OPTIONS 
MODULE INSTALLATIONS 
¢ SMALL OR LARGE QUANTITIES 
* MOST BRANDS OF MODULES 
AND RADIOS 
* MODIFICATIONS AND DISCOVERY 
INSTALLATIONS 
CALL FOR A PRICE QUOTE TODAY 


PH. (913) 749-3566 
FAX (913) 749-1036 


There are some 
nasty little surprises 
for you in the new 
Part 88 Rules... if you 
don’t like surprises 
call AMRA! 
for more information call toll-free 
(800) 769-AMRA 


- 
AMRA. American Mobile Radio Association, Inc. 


99) Box 39847 Washinaion. OC 20039 + Teleprione (202) 547-6595 I 


Peg REPAIR & RETUNING 

rigid OF 
DUPLETUNE DUPLEXERS 
rae ney Filter Systems 
716-834-2787 Rx Multicoupliers 


Mobile Radia Technology 


There are some nasty 
little surprises for you 
in the new 
Part 88 Rules... 


for more information call toll-free 


ig 769-AMRA 


AMRA American Mobile Radio Association, Inc. 


PO Sox 3384 ngton OC 20033 - Telephone .252) §4°-655 


March 1993 


Services 


! FCC FREQUENCY INFORMATION !!! 


Parts 90, 95 and 22 
Custom Reports: Marketing or Engineering—Your Geographic Area 


Database Updated Daily 
Private Land Mobile Radio Services * Common Carrier and Private Carrier Paging » Cellular Licensees with Cell Sites 
¢ SMRs-Trunked and Conventional = © VHF and UHF Control Links 


| Qutput on diskette or 9 track tape (printouts also available) for easy analysis of your data: 


© Sort by your priority ¢ Identify potential customers « Identify potential interference 
* Locate transmitters © Only the information fields you want ® Print mailing labels 
¢ Identify used and unused frequencies 


Call or gions gour —— for a FREE ESTIMATE 


~GOMSEARGH 


Business Information Services—251 West Renner Road, Richardson, TX 75080 


Phone: 214/680-1000 Fax: 214/680-9802 


| Demographic & Boundary Information Available for report integration. 


Circle (145) on Fast Fact Card 


By 1996 your JEFA\ 
150-512 MHz radio INTERNATIONAL, INC. 


equipment will be 
worthless... 


for more information call toll-free 


= ae 769-AMRA 


EF & I Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


MOTOROLA 
RADIO RENTALS 


AMRA American Nobile Radio Association, Ine, 


PO Box 3 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessions written exclusively for Mobile Com- 
munications Servicing. $375.00, Call or write for 
free information: 

PO. Box 8278 

Lumberion, TX 77711-0278 

(409) 755-7838 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 

FREE Details 


¢ MT1000, HT600, P200 
e Intrinsically Safe 
e All Types Headphones 


WPT PUBLICATIONS 
1-800-800-7588 


e Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

e Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


CHICAGO TOWER 
87° 47' 09.0" W 


RENTALS 


* GP300, P200, HT600 
* Mobiles, Repeaters 
¢ Intrinsically Safe 

* Dealers Welcome 


1-800-822-M0SS 


41° 33' 10.0"N 
EXCELLENT LOCATION 
Below Market Rates 


WJYS-TV 
(708) 633-0001 


COMMUNICATIONS 


INTELLIGENT NETWORK 
SUMMIT 


Sponsored by 

Telephony Magazine, Bellcore, 
Cellular Business Magazine, and 
Mobile Radio Technology Magazine 


NAME 


COMPANY 


DIVISION/DEPARTMENT 


COMPANY ADDRESS 


CITY/STATE/ZIP 


OFFICE PHONE FAX 


(J Please send conference information C) Please send exhibitor information 


Or call Tina Rubin at 800/458-0479 or fax 312/922-1408 


Cellular Business ¢ 55 East Jackson Blvd. * Suite 1100 * Chicago, Illinois 60604 


Circle (146) on 
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d index/hot line 


Company 


Advanced Receiver Research 

Air Comm 

Alexander Batteries 

The Antenna Farm 

The Antenna Specialists, Co... . 

APCO National Conference 

Astron Corp 

Avtec Inc 

BatteryPRO Centres Inc. ............ 84 
B&C Communications Inc. ........... 98 
BEE Electronics Inc 


BRAMEC GHA occ revecacesmenereuecesrecrarasay 44 
California Radio 


Centurion International, Inc. 
COB: ARG. secsepnerossmnmmceents 
Channel Element Headquarters 
Chargeguard Corp. . 

Cimarron Technologies 
Combined Technologies Inc. 
Communications Associates 
Communication Plus 
Communications Specialists 
Comsearch 


Connect Systems, Inc. .............. 13 
Control Signal Corp. . 6.2.0... 000 ae 14 
CPI Communications, Inc. . 

ET UGA: FERN ee screwmatrcncnceausnssoraseracocins 34 
Cusheraf/Signals Corp. 

Cushman/KNS Electronics 

Daniels Electronics 
DatatontlhGwriuacanmwavacast 60 
Decibel Products, Inc 

Diablo Communications, Inc. ........ 107 
Doppler Systems, Inc 

Douglas Integrated Software 

EDX Engineering Inc. 

E F Johnson 


Freeman Engineering Assoc. 
Frequency Management 
Fryer's Site Guide 

General Communications 
Doug Hall Electronics 
Henry Radio 

Hustler Inc. 


Hy-Q International 

ICOM America 

IDA Corp. 

IPR SYSteS, HAE 5c wip oacscenucacearaneress 47 
Kaval Electronics Inc, ...,.-,......5- 77 
Kenwood U.S.A. 


Latcom, Div. of Intercom 
Lindgren R.F, Enclosures Inc. ........ 38 
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Fast Fact 
Number 


Advertiser 
Hot line 


203-582-9409 
104,117 .. .602-275-4505 
$15-423-8955 
800-255-6222 
216-349-8400 
800-949-2726 
714-458-7277 
. -803-892-2181 
403-933-5393 
800-343-3004 
708-345-0337 
216-248-1200 
$8,105 .. . .800-526-3935 
513-773-6255 
800-231-0103 
800-283-6006 
800-321-4700 
812-853-0595 
800-228-4563 
800-445-0297 
800-237-9654 
800-458-3410 
800-487-7184 
513-595-5900 
800-435-9313 
819-563-0133 
---++,, 800-854-0547 
214-680-1000 
800-634-4622 
800-545-1349 
303-989-8000 
800-869-9128 
601-287-8081 
800-258-3860 
408-432-8100 
604-382-8268 
217-222-0160 
214-631-0310 
510-236-3700 
602-488-9755 
800-845-0408 
503-345-0019 
612-895-3891 
800-345-1354 
504-831-7785 
800-800-9825 
215-660-7804 
800-356-3200 
614-261-8871 
800-877-7979 
800-949-9490 
800-442-3811 
606-283-5000 
206-454-8155 
701-280-1122 
316-522-4981 
416-940-1400 


310-639-4200 
800-426-1656 
305-670-9444 
708-307-7200 


Page 
Company 


Magnasync 

Maxrad, Inc. 

McManus Communications 
Mechem Electronics 


Meridian Comms-Comms Express... . 
Micro-Quick Systems, Inc. 

Midian Electronics, Inc. 

Midland International LMR 

Mobile Mark, Inc 

Modular Communication System 

Motorola Government 

Multiplier Industries Corp. ‘ 
MX-COM\Ine: 2a pcr eae a 7 


Norcomm Corp. 

Norton Engineering 

Orbacom Systems, Inc 

Pekaar Communication, Inc..,,,...... 
Phillips Business Infor. Inc........... 
Polyphaser Corp. ....... 

Primus Electronics Corp. 

Pyramid Communications 

Radiation Systems 

Radio Express, Inc 

Radio Wholesale 

Ralco Electronics ......... 

Ramsey Electronics 

RCW Distributing 

RELM Communications 


Ropex Inc. ... 

Santa Fe Distributing 

Scala Electronic Corp. .....,.......- 3 
Schlumberger Technologies 

SEA, A Unit of Datamarine 

Selectone Corporation 

Sentry Services Int'l 

Setcom Corp 

Sharp Communication 

Softwright 

Solar Electric Specialties 

Sonic Communications Inc. .......... 80 
Southern Computer Corp 

Spectrum Communications Corp. ..... 82 
Standard Communications 

Statistical Control Systems 

Tait Electronics USA, Inc. ............ 52 
Tait Electronics .69 
TEAC America, Inc. .--........00., 48E 
Telepoint, Inc............2.-2--...,..89 
Telex Communications, Inc. .......... 28 
Transcrypt International Lid. 

Trident Micro Systems 

TWR Lighting Inc 

Uniden Corp. of AM - MSG Inc. 

Unipage 

VCP International, Inc. 

Vega, A Mark IV Company 

Vertex/Yaesu USA 

Vocom/RF Corporation . . . 

W&W Associates 

Zetron, Inc. 


Number- 


Fast Fact 
Number 


Advertiser 
Hot line 


213-962-0382 
800-323-9122 
501-763-6250 
703-373-3888 
818-888-7000 
800-631-7297 
800-874-7749 
602-884-7981 
800-MID-LAND 
800-648-2800 
818-764-1333 
800-235-9590 
800-642-2424 
919-744-5050 
800-854-3906 
916-477-8400 
703-938-5745 
609-829-4455 
201-772-0704 
800-777-5006 
800-325-7170 
71,119 ... 800-435-1636 
310-430-5892 
708-298-9420 
703-266-1928 
800-53R-ADIO 
800-567-8884 
716-924-4560 
800-726-9015 
317-545-4281 
800-USA-1-USA 
309-697-4400 
916-268-9025 
913-492-8288 
503-779-6500 
800-225-5765 
206-771-2182 
800-227-0376 
407-773-6090 
415-965-8020 
800-548-2484 
303-344-5486 
707-459-9496 
800-688-1944 
800-752-3571 
215-631-1710 
800-767-6695 
813-954-8816 
713-984-B684 


213-726-0303 
310-289-0222 
612-887-5530 
800-228-0226 
800-798-7881 
713-973-6904 
817-858-3300 
800-367-2864 
800-527-9366 
818-442-0782 
. 310-404-2700 
800-USA-MADE 
800-221-0732 

. 206-820-6363 


35,92 
55.90 ... 


You don’t need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 
believes it's necessary all the time. 
With 35-plus years of radio corm- 


munications leadership, our repu- 

tation for high-tech innovation and 

rugged reliability is well-known. 
VERTEX delivers superior UHF, 
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VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced - 
without sacrificing quality, no 
matter what your budget. 

For details on the VERTEX 
VHF/UHF compact hanchelds, 
complete 4, 12/24 and 99 channel 
mobile line and our exclusive dual- 


band handheld with MIL STD 810 
C/D and FCC Part 80 see your 
nearest VERTEX dealer or call 


Specifications subject to change without notice or obligation 


vertex 
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A Page in Time. 


Our PE-1000 Paging Encoder has carved a proud new 
chapter in simple, reliable, paging. No tools, software, or 
tomahawks are needed {to program the user friendly 
features — it's done through the keyboard 


The PE-1000 is compatible with all two-tone sequential 
formats, and is also available in five-tone and RPC1. An 
internal memory, made up of standard Motorola and 
G.E, tone groups, provides 1000 calls. Non-standard 
tones as well as an optional 19 inch rack mount model 
are also available. 


Ifyou need tosend justone call, scout our PE-2P Encoder. 
The PE-2P is designed to be installed inside the radio or 
other enclosure, and is programmable from a memory 
base of 32 tone frequencies. Both the PE-1000 and PE- 
2P Encoders are perfect matches for our programmable 
1000 call SD-1000 Two-tone Sequential Decoder. 


The PE-1000 isn't just a legend, it’s ready for pronto one 
day delivery and is covered by our epic one year, no 
hassle warranty. Why not send that tired old encoder to 
the Happy Hunting Grounds with the wampum it takes 
for a few service calls. 


PE-1000 Desktop Encoder $224.95 
PE-1000RM Rack Mount 324.95 
PE-2P Single Call Encoder 54.95 
SD-1000 Decoder 59.95 


{all puces are service Station net) 
Circle (3) on Fast Fact Card 
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M@ SPECIALISTS, INC. 


426 W. Taft Ave., Orange. CA 92665-4296 
Local (714) 998-3021 Fax (714) 974-3420 
Entire USA 1-800-854-0547 
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